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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpuara [0 HalpaBJICHHIO TMOATOTOBKM / crenuansHocT 11.03.02
«IH(pOKOMMYHHKALIMOHHBIE TEXHOJIOTUM M CUCTEMBI CBA3M» HampaBiieHHOCTH «lIporpamMMHo-
3alUIeHHbIE UHPOKOMMYHUKAaIUWy. Juciuminna peanusyercs kadeapoit «Ne3y.

JlucuuiuinHa HareseHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUH:

VK-2 «CrocobeH ompeneisTh Kpyr 3ajad B paMKax IOCTAaBJICHHOM IeNM U BHIOMpATh
ONTUMAJIbHBIE CIOCOOBI MX PELIEHUs, UCXOM U3 JCHCTBYIOIIMX IPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHU I

OIIK-1 «Crnoco0eH uCcTob30BaTh MOJOKEHHSI, 3aKOHBI M1 METOJIbI €CTECTBEHHBIX HAYK U
MaTEMAaTHUKH JIJIs1 peLIEHMs 3a/1a4 MH)KEHEPHOU AESITETbHOCTU»

ConepkaHne IUCLMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
o0mieit pusuky.

[IpenonaBanve OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyrouMe (GopMbl OpraHu3aluu
y4eOHOTO IpoLecca: JeKIHH, JJA00paTOpHbIe pabOTHI, CAMOCTOSITEIbHAs padoTa.

ITporpaMMoil TUCHMIIIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsA aTTecTays B hopme nuddhepeHIpoBaHHOTO 3a4eTa.

OO6miast TPyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTABISET 7 3a4ETHBIX €IUHUIL, 252
yaca.

SA3bIK 00y4YEHUS 110 AUCIUTUITMHE «PYCCKUINY.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- IPEACTaBICHUE BO3MOXHOCTH CTYyACHTAM pa3BUTb U MPOAEMOHCTPUPOBATHL HABBIKU B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TCXHUYCCKUX AUCLUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).

1.3.

[lepedeHb MIaHUPYEMBIX PE3YIbTATOB O0YUEHHUS 110 TUCLUIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIETSHIIMSIMH WM UX 4acTsaMu. KOMIETeHIIMM U WHIIUKATOPHI UX JTOCTIKEHUS TIPUBEICHBI B

Tabymue 1.
Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHXKCHHS
Kareropus (rpymma) Konn Kon n HanmMeHoBaHMe MHIMKATOpA
HaUMEHOBAHHE
KOMIIETEHIUH JOCTUKEHUS] KOMIIETEHIIUU
KOMIETEHINH
VK-2.3.1 3HaTh BHIIBI PECYPCOB U
YK-2 Criocoben OTpaHUYEHUS AJIs PELIEHUS OCTaBICHHbIX
ONPECIATh KPYyT 3a1a4
3a/1a4 B paMKax YK-2.Y.1 ymeTs NpoBOUTH aHAJIN3
MOCTaBJICHHOMN MOCTAaBJICHHOM 11eN U (hOPMYTUPOBATH
IIeJId ¥ BEIOUpATh 3a[a4d, KOTOpbIe HEOOXOIMMO PELIUTD IS €¢
ONTHMAJIbHBIE JNOCTHKEHUS
YHuBepcalbHbIE
CHoCOOBI UX VYK-2.Y.3 ymeTh BbIABUTaTh AJIbTEPHATHBHBIE
KOMIIETCHIINH

peLIeHus, UCXOs
U3 IEUCTBYIOIINX
IIPABOBBIX HOPM,
UMEIOIINXCA
pecypcoB u
OTpaHUYECHUN

BapUaHTHI JICUCTBUH C IIEJIbIO BEIOOpA
ONTUMAJIFHBIX CIIOCOOOB pelIeHHs 3a/1a4, B
TOM YHUCJIE C TIOMOIIBIO IIUPPOBBIX CPEJICTB
YK-2.B.2 BnaseTs HaBbIKaMU BBIOOpa
ONTUMAJILHOTO CIIOCO0a pelieHus 3a/1a4 C
Y4€TOM HMEIOIIMXCS YCIOBUH, PECYPCOB U
OTpaHUYCHUN

Ob6memnpodeccnoHanbHBIE
KOMITETCHITHH

OIIK-1 Cnocoben
HCII0JIb30BaTh
MIOJIOKEHUS,
3aKOHBI U METO/IbI
CCTCCTBCHHBIX HAYK
Y MaTeMAaTUKH JJIs
penieHus 3a1a4
WHXEHEPHOM
ACATCIIbHOCTU

OIIK-1.3.1 3HaeT pyHnaMeHTaIbHbIC 3aKOHbI
MPUPOJIBI U OCHOBHBIE (PU3NYECKUE
MaTeMaTHYECKHUEe 3aKOHBI K METOJIbI
HaKOIUICHUs, TIepeaaun 1 00paboTKu
UHpOpMaLUU

OIIK-1.Y.1 ymeer npuMeHATh (PU3NUECKHIE
3aKOHBI 1 MATEeMAaTUYECKUE METOBI IS
pelIeHus 3a/1a4 TEOPETUYECKOro U
MPUKIIATHOTO XapaKTepa

OIIK-1.B.1 BnageeT HaBLEIKAMU
UCTIOJIb30BaHUs 3HAHUN (DU3UKH H
MaTeMaTUKU MPU PEIICHUH MPAKTUYECKUX
3a/1a4

2. Mecro pucuuniunsl B cTpykType Ol
JucnumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MIPU U3YYECHHUH CIIEIYIOUIUX TUCIMIIIAH:
— «MaremaTuka. AHaTUTHYECKass TEOMETPHSI M IMHEHHAS areOpay;
— «MaremaTuka. MaTeMaTUYECKHUI aHAIIN3Y.




3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U MCIIOJIb3YIOTCS IPU U3YUYEHUH JPYTUX JUCLUIUIMH!

— «ONEKTPOHUKAY;

— «OJEeKTPOMarHUTHBIE MOJIST U BOJIHBDY.

3. O0BeM u TPyIOEMKOCTh JTACIIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIIOB y4eOHOU
paboThI O AUCLUILINHE (M pacHpeAeeHne 3TOH TPYJOEMKOCTH IO ceMeCTpaM) IPeACTaBIECHbI B
tabmure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bl yueGHOM paboTI Beero TpynoeMKoCTh O ceMecTpaM
Nel No2
1 2 3 4
Oowan mpyooemKocmp oucCyunIuHLl,
7/ 252 4/ 144 3/108
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro 4ac. 102 51 51
B TOM YHUCJIC:
nexuuu (JI), (gac) 68 34 34
npakTuueckue/cemunapckue 3anatus  (113),
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 54 54
CamocmosamenvHas paboma, Bcero (dac) 96 39 57
Buo npomesxcymounoit ammecmayuu: 3auer, 9K3.,
mudd. 3auget, sx3amen (3auer, Hudd. 3au, | Hdudd. OK3. Hudd. 3aq.
DK3.%*%*) 3au.

*x

IIpuMeuaHue: kaHaUOATCKUiA SK3aMeEH

4. CopepxaHue JUCHUTITUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbI JUCIUTIINHBL U UX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Pa3znenbl, TeMbl TUCIUTLINHBI H(e;;lcp)m (gg) (IJlIaIZ) (III(;;I) ((51};(?)

Cemectp 1
Pa3nen 1. Mexanuka. 11 7 13
Pasgen 2. Konebanus 1 BOJHEL 11 7 13
Paznen 3. Dnexkrpuuectno. 12 3 13
Uroro B cemectpe]| 34 17 39

Cemectp 2
Paznen 4. DnexTtpoauHamuka 12 7 19
Pa3nen 5. BoarHoBast U KBaHTOBAsI OIITHKA 11 7 19
Paznen 6. KBanroBas dusnka 11 3 19
Hroro B cemectpe: 34 17 57
Hroro 68 0 34 0 96




IIpaxTrueckas

MMOATOTOBKA  3aK/IIOYaCTCA B  HCIOCPCACTBCHHOM  BBIIIOJIHCHHUU

OoOy4JaloIUMUCsA  OMNpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena

Haszeanue u conep:xkanue pas3nesioB U TEM JIEKIIMOHHBIX 3aHATHI

Paspen 1.

Mexanuka.

Kunematnka naBWKeHHsT MartepualibHOM Touku. Ilytb wm
nepemenienne. CkopocTh #  yckopeHue. HopmanbHoe u
KacarenpHoe yckopeHus. llocrymarenpHoe W BpamiareibHOE
nBkeHne. OCHOBHAs 3ajladya KUHEMAaTHKUA MAaTepUaIbHOM TOUKH.
CBs3b JIMHEMHBIX M YIVIOBBIX BEIWYMH IIPU BpallaTeIbHOM
JBUKEHUU.

WNuepumanbHpie  cucteMbl  orcuera. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH AUHAMHKU - 3ak0HBI HbroToHa. OcHOBHAs 3amaua
JUHAMHUKU MaTepUaibHOM TOUYKM. HemHepruanbHbIE CHCTEMBI
orcuera. Cuibl MHEPIUU. 3aKOH COXpaHEHHs uMityibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckass paboTta W MOMIHOCTh. KuHeTndeckass sHEprus.
3aMKHYTbhIE U HE3aMKHYThIE cucTeMbl. [loTeHnnanbHas 3Heprus
cucteMbl. CBsi3b MEXKAYy MOTEHUUAIBHON SHEPrUe W TMoJieM
KOHCEPBAaTUBHBIX CHJ. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTUH.

MOMEHT cuiabl U MOMEHT HMIIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUS MOMEHTa HUMIYyJbca. MOMEHT HMIyJbca
TBEPAOr0 Te€Ja OTHOCUTEIbHO HEMOABMKHOU OCH. MOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE JMHAMHUKU BpAIIATEIBLHOTO
JBWXKEHHS  TBEPIOIO Tena. Kunernueckas SHEpIUst
Bpaumaromerocs TtBepaoro tena. l[locrymartsl - crienManbHOU
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpaIleHUE JITUHBI
crepkHs. OCHOBBI PENATUBUCTCKON MexaHUKU. VHTepBai, ero
WHBAapUAHTHOCTh.  PenstuBucTCKMiA  umnyinbc.  OCHOBHOE
ypaBHEHUE PEIATUBUCTCKON AuHamMuku. KuHeTuueckast sHeprus
peNATUBUCTCKOM YacTulibl. CBA3b Macchl U 3Hepruu. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBL.

Pazgen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AQHTapMOHUYECKUI OCLIUJIIATOP
(MaTeMaTHYECKUN MasATHHUK, (U3MUYECKUN MasTHUK, KoJeOaHUs
nox jaeWictBueM ympyrod cuibl). CrnokeHue KoseOaHUH.
Hudbdepennmanbaoe  ypaBHeHue  kosebanuil. CBOOOIHBIC,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX TPOIECCOB (IUIOCKUE W ChEepHUIECKue
BOoNHBI). BonHoBoe ypaBHenue. llpuHIMn cynepno3uuuu.
Oneprusi BosHbL. [loTOk »sHeprun. HHTEHCUBHOCTH BOJIHBI.
Crosiuast BonHa. 3ByK. OCHOBHBIE XapaKTEPUCTHUKU 3BYKOBOM
BOJIHBI.

Pa3nen 3.

DJIEKTPUYeCTBO.
OnekTpuyeckui 3apsa. CBOMCTBa 3JIEKTPUYECKOrO  3apsja.
B3aumoneicTBUE DIIEKTPUYECKUX 3apsJ0oB B BaKyyMe. 3aKOH




Kymnona. DJIEKTPOCTATUYECKOE noJie. HanpsbkeHHocThb
NIeKTpocTatndeckoro  mois.  [lpuHmmMnm — cymepro3uuuu.
DNeKTpUYecKuii aumnosib. PaboTa CHII  3IEKTPOCTATHYECKOTO
nonsd. TeopeMa O IUPKYISIUM BEKTOpAa HANPSKEHHOCTH.
[ToTeHIManbHOCTH 3JIEKTpOCTaTHYECKOTO NoJis. HanpskeHHOCTh
Y NOTEHLHUAJT 3JEKTPOCTATHUYECKOIO IOJIs, CBA3b MEXIY HHMH.
Teopema ["aycca ajist 3JIEKTPOCTATUUECKOTO MOJISI B BAKYyyMe.
OnekTpocTaTMKa B BEIeCTBE.  TUNBl  JUAJIEKTPUKOB.
[Monspuzanus ausnexkTpukoB. CBOOOAHbBIE U CBA3aHHbBIC 3aPSIbI.
Jusnexrpudeckas BOCIIPUMMYUBOCTb. JusnekTpudeckas
MPOHHUIIAEMOCTh.  DJIEKTPUYECKOE  CMEIICHHE  (MHIYKIIHS).
Teopema ['aycca Uit 3JIEKTPUYECKOTO IOJISL B JUDJIEKTPUKE.
[Tone BHYTpHU MPOBOJHUKA.

DNEKTPOEMKOCTb. Kongaencaropsr. OHeprus CUCTEMBI
3JIEKTPUYECKUX 3apSA0B. DHEPrus 3apsyKEHHOIO IPOBOJHUKA.
O0beMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUN TOK. DJEKTPOJBIOKYIIAs cuia. 3akoHbl Oma u
Jxoyns-JleHna B uHTerpajibHOM U g depeHanbHoi popmax.

Pazgen 4.

DIeKTPOANHAMMKA.

3akoH buo-Casapa-Jlannaca. Ilome coneHompa u TOpOHMAA.
®opmyna Jlopenma. Cunma Awmmnepa. MarHutHoe moJjie B
BeuiecTBe. HamarumueHHocTs. MaruurHas BOCIIPUMMYHMBOCTD.
MarnunTtHas npoHuaeMocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
JlnamMarHeTuKy, nmapaMarHeTHKH, ¢eppomMarHeTHku. Teopema o
LHUPKYJSLUN BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO TIOJIS.

3akon ®apazes. IlpaBuno Jlenma. Camounnykuus. B3aumuas
uHAyKIUs. OObeMHasi IUIOTHOCTb HEPrUM MAarHUTHOTO TOJISL.
Cucrema ypaBHeHuil MakcBenna. MarepuainbHble ypaBHEHHUS.

Pasnen 5.

Bos1HOBasi 1 KBAaHTOBAsl ONTHKA.

[Inockue MOHOXpPOMATUYECKHE DJIEKTPOMATrHUTHBIE  BOJIHBI.
CBoliCcTBa IEKTPOMArHUTHBIX BOJIH. BekTop YMoBa-IloiitHTHHTA.
3aKOHBl TPEJIOMIICHUS M OTpaKEHHUs cBeTa. AOCONIOTHBIH
MOKa3aTellb MPETOMJIICHUS. HNuTtepdepentusi. MeTonbl
HaOmroneHust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpuHIMI ['toiirenca-®penens. Hucnepcus CBeTa.
JudpakimonHas pemerka. Ilonapuzanus cBera. 3aKkoH
Mauoca.

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbI H3TydeHUS
aOCOJIIOTHO YepHOTO Tena. YibTpaduoseroBas KaTacTpoda.
KBanroBast runore3a u ¢opmyna Ilnanka. KBantoBas onTHka.
®dotordpdekr, ombiTel CronetoBa. dortonsl. [laBieHHEe cBerta.
KopnyckymsipHo-BosiHOBOH ayanusMm. Dddext KomnToHa.

Pazgen 6.

KBanToBas ¢puszuka.

Teopuss bopa. Onbitel @panka u I'epua. ['unoresa ne bpoiins.
®dazoBasg W TpynmnoBas CKOPOCTU BOJH Je bpoiing. BomHoBoi
nakeT. CTaTUCTUYECKOE HCTOJIKOBAaHME BOJH Je bpoiins.
[Tpunnun HeonpeaeneHnocTH I eizendepra. BomnoBas GyHkius,
€e OCHOBHBIE CBoOHcTBa. Omeparopbl (PU3NYECKUX BEITHYUH.
Bpemennoe wu  craumoHapHoe ypaBHeHue Illpenunrepa,
KBaHTOBBIE COCTOSIHMSI. KBaHTOBBIE ypaBHEHUS JBUKEHUS.
CBoOomnasa yactura. Yactuma B OECKOHEYHOW IMOTEHIIMAIbHON
ssme. KBantoBwlii ocumuisitop. HyneBast sHeprusi, HyleBbie




kosiebanus. IlpoxokaeHne dYacTHIBI 4Yepe3 NOTEHLMAIbHBIN
6apnep. TyHHenbHbIH 3 peKT.

ATOM BOJOpOJa B KBAaHTOBOW MexaHWKe. KBaHTOBBIE umMCIIA.
OpOuTanbHBIE ~ MEXaHMYECKUH M MarHUTHBIA ~ MOMEHTHI
3JIeKTpoHa B aroMme. OpOuTalbHOE TMPOMArHUTHOE OTHOIIECHUE.
Onpir Hlrepna u T'epnaxa. Cnue  2nextpoHa. [lpuHnun
TOKAECTBEHHOCTH  MHKpoyacTull. DepMHOHBI U  OO30HBI.
CummMmeTpusi BOTHOBOH (PYHKIIMM CHCTEMBI OJJMHAKOBBIX YaCTHII.
[Mpunmun  [Taymu. OOBSICHEHHE TEPUOAUYECKOW CHCTEMBI
aneMeHnToB J[.MI. MenneneeBa. DHEPreTUUECKU CIIEKTP aTOMOB
u MoJiekyJl. [Ipupoaa XuMU4YeCKoi CBA3M.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MPakKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPHUBEACHBI B TAOTHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne | Tewmsbl npaktuyeckux | @opmel IpakTUUECKUX | TpPyaOEeMKOCTh, |MPAaKTUYECKOM |pasnerna
/11 3aHATAR 3aHATHAN (gac) MOJATOTOBKH, | JUCIIUII

(dac) JIUHBI

VY4eOHbIM MJIaHOM HE TPEIYyCMOTPEHO

Bcero

4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TA0IUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaumenoBanne mabopatopHbIX padoT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (uac) MMOJATOTOBKH, | HUCIIWII
(gac) JIUHBI
Cemectp 1
1 | MastHuk Makcsemna 4 1
2 | HaknoHHBIN MasiTHUK 4 2
3 | CTOJKHOBEHHE IapOB 3 1
4 | MaremaTnueckuii 1 000POTHBINA MasiTHUKU 3 2
5 | Onpenenenue 31€KTPOEMKOCTH KOHEHCATOpa 3 3
Cemectp 2
1 | Onpenenenuie ropu30HTAIBHON 3 4
COCTaBJISIONICH HANPSKEHHOCTU MarHUTHOTO
oJist 3eMJIu
2 | OnpenenieHne yIeJIbHOTO 3apsiia JIEKTPOHA 4 4
3 | Konbua Hetorona 3 5
4 | TIpoBepka 3aKOHOB TETUJIOBOTO U3JIYYEHUS 4 5
5 | Onpenenenne NOTEHIMATIOB BO30YKICHUS 3 6
aTOMOB
Bcero 34

4.5. KypcoBoe nMpoeKTUpoBaHKE/ BHITOITHEHUE KYPCOBOM PabOThI
Y4eOHBIM IJIAHOM HE PEAYCMOTPEHO




4.6. CamocrosrenbHas paboTa 00y4aronXxcs
Bunpl camocTosITenbHOM pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

Bun camocrosTensHO#M paboThI Btclzzo’ Cewmecrtp 1, uac CewmecTp 2, uac
1 2 3 4
W3ydeHne TeopeTHuecKoro MmaTepuania
32 13 19
nuctuiuiuHbl (TO)
[TonroroBka K TeKyIIeMy KOHTPOJIIO 37 13 19
ycneBaemoctu (TKY)
[TonroroBka K MPOMEKYTOUHOMH 37 13 19
arrectauuu (ITA)
Bcero: 96 39 57

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITEHON PabOThI 00YUaAOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENIbHONW paboThl O0yJaroluxcs yKa3aHbl B
ma. 7-11.

6. IlepedyeHb IEYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJCKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeIeH B TabIuIe 8.
Ta6ymia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

KomuectBo
SK3EMILISIPOB B
UI%E“;E% ec bubnuorpaduyeckas ccpuika 61/1?5;?;:“
HJIEKTPOHHBIX
AK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axkanemus, 2015. - 560 c.: puc., Tabm. -
(Beicmiee oOpazoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/ | Upoznos, 1. E. Mexanuka. OcHOBHbIE

product/1984911 3aKkoHBI : yueOHoe nocobue / U. E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

https://znanium.com/catalog/ | Upoznos, Y. E. BonHoBbIe npoiiecchl.

product/1093071 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / .

E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3Hanui, 2020. — 266 c.

https://znanium.com/catalog/ | Upomos, 1. E. ®dusnka makpocucrtem.
product/1093057 OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. UponoB. — 8-e u3zn. — Mockaa :




JlaGopatopus 3nanmii, 2020. — 210 c.

https://znanium.com/catalog/
product/1984918

Wponos, U. E. DnekrpoMarseTusm.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

https://znanium.com/catalog/
product/1984909

Hponos, U. E. KBanToBas dusuka.
OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
Jlabopatopus 3nanui, 2021. - 261 c.

https://znanium.com/catalog/
product/1984908

Uponos, U. E. 3agaun mo obmeit pusuke :
yaeOHoe nmocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHI,
2021.-434c.

https://e.lanbook.com/book/1

42380

Cagenbes, 1. B. Kypc o6meit ¢pusuku:
yueOHoe rmocobue: B 3 Tomax / U. B.
Cagenbes. - 16-e u3z., crep. - CaHKT-
[etepOypr: Jlanb, 2020 - Tom 1: Mexanuka.
MonexynsipHas ¢pusuka - 2020.

https://e.lanbook.com/book/1

23463

Cagenbes, U. B. Kypc o61meit ¢pusuku:
yueOHoe mocobue: B 3 Tomax / U. B.
Cagenbes. - 13-e u3z., crep. - CaHkT-
[etepOypr: Jlaus, [6. 1.]. - Tom 3:
KBanToBas ontuka. ATomHas pu3uka.
®usuka TBepAOro Tena. Pu3uka aTOMHOTO
sapa U dIeMeHTapHbIX yactull - 2019. - 320
c

https://e.lanbook.com/book/1

15197

Crpenkos, C. I1. Mexanuka: yueonuk / C. II.
Ctpenkos. - 6-¢ u3., crep. - CaHKT-
[TerepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6meit ¢pusuku B 3 k. Knura 1:
Mexanuka: yueOHHK /17151 6akanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - Mocksa: U3narensctBo FOpalir,
2019.-353c.

https://urait.ru/bcode/425490

Kypc o6meit ¢pusuku B 3 kH. Knura 2:
AJIIEKTPOMArHeTU3M, ONTUKA, KBAHTOBAs
¢u3uka: yaeOHUK a5 OakanaBpos / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - 2-e u3a. -Mocksa: M3aaTenbcTBoO
FOpaiit, 2019. - 441 c.

https://znanium.com/catalog/
product/1094750

Kann, K. b. Kypc o6mieit ¢puzuku : yuebHOE
nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

CazonoB, A. b. fnepnas ¢usuka : yue6HOE
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. U pom. - Mocksa : M3gatenscTBo
FOpaiit, 2020. - 320 c.

https://urait.ru/bcode/454215

CazonoB, A. b. fnepnas ¢puzuka u




no3umetpust. COOpHUK 3a7ad : yueOHOe
nocob6wue st By30B / A. b. Cazonos, M. A.
Boroponackas. - 2-e u3a., ucnp. 1 101. -
Mocksa : U3narensctBo HOpaiit, 2020. - 98
c.

7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»

Ilepeuens AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEeKOMMYHUKaIMOHHOW ceTn «MHTepHeT», HEOOXOOUMBIX [Jii OCBOCHHS JUCIUILIAHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedeHp OJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ Nurepuer-xypuan «Hosas Haykay. Paznen
buzmka

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaa «Y CieXH
dbu3udecKkux HaykK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIeGeneBa Poccuiickoit akageMuu HayK

https://zanauku.mipt.ru/category/science/ | DIeKTpOHHas BepcHsl )KypHaia «3a HayKy»
physics/

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPHITOES
o0Opa3oBaHHE»

https:/fizikaguap.ru/ Oo6pasoBarenbHbIi pecypc kKadeapsl GU3nKu
I'YAIT

8. IlepeueHb MH(OPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIeYeH S TIpeacTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00€CTIEYeHHUS

Ne i/t HaumenoBanue

1 MS Windows

2 MS Office

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTENIFHOTO MpOIiecca Mo AUCIUIIIHHE

[lepeyeHbp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a




CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

JUISL  OCYILIECTBIICHUS

00pa3oBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, IPEICTaBlIeH B Tabnwuiel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne
n/n

HaumenosaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKOW Oa3bl

Howmep ayguropuu
(TIpu HEOOXOMMOCTH )

VYuebHas ayIuTopus 1)1 3aHATUH JIEKIIMOHHOTO TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIy’Kalye ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MIPUOOPOB sl (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBpO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM — 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopust Ne31-046

VYyeOHas ayuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIIA, Ta00PaTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIET0 KOHTPOJIS U
MPOMEKYTOUHOM aTTECTALUH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM — 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne31-04B

VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U NHAUBUAYAIbHBIX
KOHCYJIbTAL[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTaLlUN.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KalllKe s IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
JI€MOHCTPALIMOHHOTO 000PYI0BaHMS.

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-01

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHOU
uHpopMauy 60JBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI;, TAOOpaTOPHBIE PAOOTHI 1O

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-04




BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
5.Hongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

5 | Yuebnas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anektpoMmaruetTusmy: IO — 03, OIID — 07, IID — 05, DIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble pPadOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakionHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-06

6 VYuebHas ayIuToOpus Ui IPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHM, 3aHATHH CEMUHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOYHOHN aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopusie crensl M-AUT-110,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-05.

7 | YuebHas ayauTopus 1is JaOOPaTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue.

(maboparopubiit kKomruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopusie crensl M-AUT-110,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-03.

10. OueHouHble cpeAcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIUN

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU

00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMpoCoB K 3K3aMEHY;

3amaum;

DK3aMeHAaIMOHHbIE OUJIETHI;




TecThl.

JuddepeHpoBaHHbIi 3a4ET Cnucok Bonpocos;
TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0ayUIpHAs IIKaJIa PaKIep bop

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHHUTEIbHOW JIMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUUYECKOU
JESATENIbHOCTBIO HAIPABIICHMS;

— yMeJ10 000CHOBBIBAET M ApPTYMEHTUPYET BbIIBUTAEMBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4aronuiicst TBEpI0 YCBOMJI POTPaMMHBINA MaTepHuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUUYECKOM JESATEIBbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIECHHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX HOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00yyJaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepua,
10 CYIIECTBY HM3JIaraeT €ro, OMMWpasch Ha 3HAHUS TOJIBKO OCHOBHOMN
JUTEPATYpPHL;

— JIOMyCKaeT HeCYIIECTBEHHbBIE OIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJCET CUCTEMOH CIICIMAIN3UPOBAHHBIX MTOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH po0ieM B KOHKPETHOM HaIlpaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 000OIICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon

Ne /m [Tepeuens BonmpocoB (3a1a4) st HIK3aMeHa
WHINKATOpa




Hazosute OpeaAMET U3YUCHUSA KUHCMATUKU.

OIIK-1.3.1

2 JaiiTe onpeneneHue MaTepuagIbHOU TOUKH. VK-2.3.1
3 Teno nBUXKETCS U3 COCTOSHUS MOKOS C TaHI'€HIMaabHbIM yckoperueM | OIIK-1.Y.1
a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeNa d.
4 Maiite onpenenenre abCOMIOTHO TBEPAOMY TEIy. OIIK-1.3.1
5 [Ipoananu3upyiite otauuus cruenyomux ¢usnueckux wMoxenei: | OIIK-1.V.1
abcomoTtHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaute
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MarepuasibHOM Touku 1 ATT.
6 Haiinute cBs3p Mexay JUHEWHOW W yriaoBod  ckopocthio | YK-2.V.1
MaTepUAIbHON TOYKH.
7 [Ipoananusupyiite Xapakrep NpsSMOJIMHEHHOro IBWKeHus Tena 1o | YK-2.V.3
U3BECTHOMY 3aKOHY ABIKEeHHS X(t)=10+2*t+0,5*%t"2 (m). Kakoit myTh
MpoMJIeT Telo 3a ykazaHHoe Bpems t = 2 ¢? OOOCHyiTe MPUMEHEHUE
3aKOHOB, UCIIOJIBb3YEMBIX JUJISl PELICHUS 3a/1a4u.
8 Cdopmynupyiite nepssiiif 3akoH HproToHa. OIIK-1.3.1
9 OOBsicHUTe, Kak, COrjJacHO BTOpoMy 3akoHy Heiorona, 3aBucur | OIIK-1.3.1
YCKOpPEHUE TeJla OT €r0 MacChl.
10 KameHb n€XUT Ha IHE coCy/ia, MOJHOCThIO Morpyx€unbiii B Boay. Kak | OITK-1.B.1
U3MEHUTCS CUjla JaBJICHHUs] KaMHA Ha JHO, €CJIM CBEpXy HaJIUTh
KepOoCcHH (KepOCHH HE cMemuBaercss ¢ Boaoiu)? OOocHyiiTe cBOU
OTBeET.
11 [IpuBeguTe mpuMep, WUTIOCTPUPYIOMIMKA AeiicTBHEe TpeTthero 3akona | OINK-1.V.1
Hprorona.
12 HazoBute, kakoii wu3 3akoHoB Kemuepa ycranaBmuBaetr ¢opmy | OIIK-1.3.1
TPACKTOPHUH IJIAHET.
13 OneHute 3aBUCUMOCTb CHJIBI BCEMHUPHOIO TAroTeHuss oT Maccel | YK-2.B.2
B3aUMOJICHCTBYIOIINX TEJT W PacCTOSHUA Mexay HuMU. OOocHyiTe,
KaK M3MEHHUTCS CHUJla B3aUMHOTO TSTOTEHMsI JIByX TEJ, €CJIH Maccy
OJIHOTO M3 TeJ YBEIMYUTh BJBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBILIUTH B JBa pasa.
14 JaiiTe onpeneneHne UMIyibca Tena Kak GU3nIecKoil BeTUUNHBI. OIIK-1.3.1
15 ChopmynupyiiTe, mnpH KaKux YyCIOBUAX BbmonHsercss 3akoH | OIIK-1.3.1
COXpaHEHUsI UMITYJIbCA.
16 HazoBure, kakas ¢pusuueckas BenndrHa Ha3biBaeTcsi MOMeHTOM cuitbl. | OINIK-1.3.1
17 CpaBHHUTE 3aMMCU OCHOBHOT'O 3aKOHA TUHAMUKH i moctynatensHoro | OINK-1.V.1
U BpauaTeapbHOro ABWKeHMs. Hailinure B3auMOCBSI3U MEXKIY 3THUMH
3aKOHAMH.
18 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1
19 Haiite onpenenenue paboThl Kak (PU3HMUECKON BETUYUHBI. YK-2.3.1
20 ChopmynupyiiTe, 9TO TaKO€ MOIITHOCTh KaK (pU3nvecKas BeINYHHA. OIIK-1.3.1
21 Kakoit kopabnp mBmkercss MemienHee — Harpyxkenusii wim | OIIK-1.B.1
HEHAarpyXeHHbII — TMpuU OJAMHAKOBOM MOIIHOCTH JBUTaress?
OO0ocHyliTe CBOW OTBET.
22 OOmbscHHUTE, TOYEMy LEHTPOCTPEMHUTENbHAs CHa MpH BpameHuu mo | YK-2.V.1
OKPY>KHOCTH HE IPOU3BOJIUT PabOTHI.
23 Uccnenyiite paboTy cuitbl, eciu Teso Maccoit m = 1 xr nox nevicteuem | OIIK-1.V.1




HEKOTOPOW CHJIBI M3MEHHUJIO CBOIO CKOPOCTH C Vo= 1 M/c 10 v = 3 M/c.
OO0ocHyWTe TPUMEHCHHE 3aKOHOB, WCIIOIB3YEMBIX [UISl PEIICHHUS
3aJa4u.

24

OObsicHUTE, B YE€M COCTOMT pa3IUyue MEXKIY KOHCEPBATUBHBIMHU H
HEKOHCEPBATUBHBIMH CHJIAMHU.

OIIK-1.V.1

25

Jaiite onpeneneHre NOTeHIMAIbHON dHeprun. OT 4ero oHa 3aBUCUT?

OIIK-1.3.1

26

ChopmynupyiiTe 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPruu.
[IpuBenuTe nmpuMep BBHINIOJIHEHUS 3aKOHA COXPAHEHHS SHEPTUU.

VK-2.3.1

27

Jan ToHkuii crepxkeHb Macco m = 120 r u gmuHOM [ = 50 cwMm,
CIIOCOOHBIN BpalaThCsl OTHOCUTEIBHO OCH, MPOXOMAIIEH uepe3 ero
cepenuny. PaccumtaiiTe €ro MOMEHT WHEPUUH OTHOCHUTEIBHO
YKa3aHHOM OCH.

OIIK-1.V.1

28

[Tokaxxute Ha mpuMepe TOHKOIro cTepkHs JuMHON 20 cm u maccoit 30
r, Kak npuMmenserca Tteopema lllteliHepa nmg pacdyera MOMEHTa
MHEPLUU TeJl MPH MEPEHOCe OCHU BPAILLEHUS C CEpeAMHBbI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.V.1

29

HazoBute Qopmyny, Mo KOTOPOH BBIYUCISIETCS MOMEHT HMITYJIbCa
abCOJIIOTHO TBEPJOTO Tea.

OIIK-1.3.1

30

Kak BbluMCHs€TCS KHHETHYECKas SHEPrus BpaLICHUs aOCOIIOTHO
TBepaoro tena? CpaBHUTE ¢ QOPMYINION Ui KHHETHYECKOW IHEPTUU
NOCTYNATEIbHOTO IBUKEHUS.

YK-2.V.3

31

ChopmynupyiiTe nBa  MOCTyJaTa
OWHIITEHHA.

TEOpHUHn OTHOCHUTCIBHOCTHU

OIIK-1.3.1

32

CnpaBemniuBa i B crienuaibHOW Teopun oTHocutenbHocTH (CTO)
KJaccuyeckasi (opmyiia i KWHeTU4ecKor sHepruu E = mv*/2? Eciu
HET, TO KaK pPacCUUTHIBACTCS KUHETHYECKas SHEPrus Tejla COIVIACHO
CTO?

OIIK-1.V.1

33

Onpenenure, Kak W3MEHUTCS TEpUOA KOJIeOaHUH MPYKUHHOTO
MassTHUKa IpU YBCIWUYCHHU CTO MaACChl B 2 pas3a, a KCECTKOCTHU
MPY>KUHBI — B 8 pa3.

OIIK-1.V.1

34

CnenaiiTe BBIBOJ 1O BONPOCY: Kak OyIeT M3MEHATbCA XOJ
MasTHUKOBBIX YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX [HEH IO
CPaBHEHMIO C XOJIOAHBIMA 3UMHUMH JHSIMH, €CIIM Yachl YCTAHOBJICHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUi)?
AprymeHTupyiTe cBOi OTBET.

VYK-2.B.2

35

Kak cBsi3aHa sHEprys rapMOHHYECKUX KOJIEOAHUN C MX aMIUTUTYAON?

OIIK-1.V.1

36

Chopmynupyiite orpeneneHue BOIHBI.

OIIK-1.3.1

37

OObsicHUTE pazauuue MEXIy MNPOAOIbHBIMU M TONEPEUHBIMU
MEXaHUYECKUMHU BOJIHAMH.

OIIK-1.V.1

38

3anumuTe ypaBHEeHUE OEeTyIeil BOIHBL.

OIIK-1.3.1

39

HazoBuTte, uemy paBHa cpeHssi 00beMHasl INIOTHOCTh SHEPTUU BOJIHBI.

YK-2.3.1

40

HcToyHMK 3ByKa M MPUEMHHMK JBIKYTCS APYT OTHOCHTEIBHO ApPYyra co
CKOPOCTAMHU Uy U Uyp COOTBETCTBEHHO. CKOPOCTH 3ByKa B Cpejie
paBaa 340 w/c. Ilpoananusupyiite 3agady W  ONPEICITUTE
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlorepa.
Hctounnk u mpUeMHHUK ABUKYTCS HABCTPEUY APYT APYTY: Uyem = 40
M/, Uy, = 60 M/c.

OIIK-1.V.1

41

Cdopmynupyiite npunimn [ roifrexca.

OIIK-1.3.1

42

HazoBuTte omnpenenenne nHTeppepeHny BOJIH.

OIIK-1.3.1




43 ChopmynupyiiTe, 9TO Ha3bIBaeTcs crosuedt BoiHOW. [lpuBemgure | YK-2.V.1
IIPUMEP CTOSIYEH BOJIHBI.
44 Uto n3yvaeT neKTpocTaTuKa’? OIIK-1.3.1
45 HaiiTe onpenenaeHne TOUEYHOTO 3apsija. OIIK-1.3.1
46 Kak wu3smeHutcs cuia B3auMOAEHCTBUS JABYX 0JJeKTpoHOB, eciu | OIIK-1.V.1
paccTosiHUEe MEX1y HUMH yBenuuuTh B 3 paza? OOochyiite Bam
OTBeET.
47 [Ipoananuzupyiite, kakyto paboTy coBepmiaer siekrpoctarniyeckoe | YK-2.V.3
noJjie MPOTOHA B aTOMe BOAOPOJA IMPH IMOJHOM 000pOTE AJIEKTpOHA
BOKpPYT HETO.
48 Kak B3auMHO OpHMEHTHPOBAHBI CUJIOBBIC JIMHUU U 3KBUNIOTeHIHAIbHBIE | OITK-1.3.1
MMOBEPXHOCTH?
49 Uto Ha3bIBACTCS AIEKTPUUECKUM JTUMOJIEM? OIIK-1.3.1
50 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
51 OOBsicHUTEe pa3auure MEXIy MNojsapHeiMH u  HemojspHeiME | OITK-1.V.1
TURJIEKTPUKAMHU.
52 OueHurte, Kakol €MKOCThIO Oymyr obmamate Metammudeckue | OITK-1.B.1
ITACTHHEI MTOMaApi0 0.2 M, KOTOpBIE PasAeneHsl coeM napaduHa (&
=2.5) Tonmuuoi 0.5 cm?
53 Cpenmaiite BBIBOJ, Kak H3MEHHUTCSA DJIEKTPOEMKOCTh Iiockoro | YK-2.B.2
KOHJIGHCATOpa C KBAJAPATHBIMU IJIACTUHAMH, €CIU U3 ATHX IUIACTUH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
54 OueHuTte cuTyaluiO: JBa KOHJAeHcartopa oauHakoBoil emkoctu 200 | OIIK-1.B.1
MK® coenuHeHbl nmapaienbHo. Kak m3MeHuTCcs X o01asi eMKOCTb,
€CJIM COEIMHEHUE 3aMEHUTh Ha MIOCIIE€0BATEIbHOE?
55 [Ipoananu3upyiite, Kakoll BEJIMYMHBI 3apsia M0bKeH HaxoauTbes Ha | OIIK-1.V.1
oOKIIaKax KOHJEHCATOpa, YTOOBI MPU PA3HOCTH MOTEHIIUAIOB MEKITY
obkmaakamu B 12 B on obmanan sueprueit B 1 Jx.
56 Jlaiite onpeneneHne 3JIEKTPUYECKOTO TOKA. OIIK-1.3.1
57 Chopmynupyiite 3akoH Oma J1s y9acTKa Iemu. OIIK-1.3.1
58 Kax n3aMeHunTCs conpoTuBieHUe NpoBoa, eciu ero JnHa ysenuuurces | OIIK-1.V.1
B 4 paza, a tuaMeTp — yBenu4duTcs B 2 paza? OOOCHYITE CBOI OTBET.
59 Paccunraiite MOITHOCTS, BbIAEIsAEMYIO Ha conpoTuBieHuu 3 KOM npu | OIIK-1.V.1
MPOTEKAHUU Yepe3 HETro Toka cuiiot 60 MA?
Bormpocsr (3amaun) nms 3adera / aud . 3adera npeacTarieHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera
Ne i/m [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera Kon
WHANKATOpa
1 Jaiite onpeneneHne MarHUTHOM UHAYKIUH. OIIK-1.3.1
2 Cdopmynupyiite 3akon buo-Casapa-Jlamaca. OIIK-1.3.1
3 Kakum 00pa3om ompezenseTcst HampaplieHne cuiibl Ammepa? YK-2.3.1
4 Paccuuraiite, yeMy paBHa BeJMdMHa MarHuTHoro mnoss B neHrtpe | OIIK-1.V.1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 Paccunraiite MarHUTHYH0 MHIYKLUIO Ha OCHU JJIMHHOro cojeHowna, | OIIK-1.V.1

coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI U (eppOMarHUTHBINA
CEepJEYHUK ¢ MpoHUIaeMocTeio | = 100, eciu mo HEMY MPOXOAUT TOK




cuiion 2 A.

Paccunraiite TUIOTHOCTH HAMOTKH TOPOWA, HEOOXOAUMYIO, UYTOOBI
Mpu CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
nMeno Benmuuuny 1 mTo.

OIIK-1.V.1

OneHure CUTYyalUIO: B MAHUTHOE MOJIE ¢ OJMHAKOBBIMHU CKOPOCTSAMHU
BJIETAIOT IPOTOH U JIEKTPOH. ByyT M OTINYaThCs UX TPAEKTOPUHU, U
€CIIU J1a, TO KaKuM 00pa3oM? ApryMeHTUPYHTE CBOIl OTBET.

VYK-2.B.2

Onpenenure, Kakoil 3apsig HECET 3JIEMEHTapHas 4acTUlla, €CJIM OHa,
JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ucneiTeiBaet aerictBue cuiibl Jlopenna Bennunnoi 0.16 mH.

OIIK-1.V.1

B uem cocTouT sIBJI€HHE 3JIEKTPOMArHUTHON UHAYKIIHH?

OIIK-1.3.1

[Ipoananusupyiite Benuunny 3 /]C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
BBIHOCSIT M3 MOJIs 32 BpeMsi 25 mc. MeTamuinueckoe KOJbLO paguycoM
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTia. OtBer
3anuiure B MB.

OIIK-1.V.1

11

JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM.

OIIK-1.3.1

12

Kakue BemecTBa Ha3bIBatoTCs (heppoMarHeTuKamu?

VK-2.3.1

13

Uto Ha3bIBAIOT KOIPLUUTUBHOU CUIION?

OIIK-1.3.1

14

Onpez[em/ITe, KaKkas 3H€pF Ui 3aKJIF0OUCHA B KaTymKe I/IHI[yKTI/IBHOCTBIO
100 mI'a ¢ TokoMm cuitoit 0.2 A. OTBeT naiite B MJIX.

OIIK-1.V.1

15

Urto Ha3bIBaeTCs 3JEKTPOMAarHUTHON BOJTHOM?

OIIK-1.3.1

16

Kak B3auMHO OpHEHTHPOBaHBI B 3JEKTPOMAarHUTHON BOJHE BEKTOPHI
HAIMpsODKCHHOCTU  JJICKTPHUYCCKOI'0 IOJid, Mar HUTHOU HHAYKIOIUU U
CKOpPOCTH BOJIHBI?

OIIK-1.3.1

17

ChopmynupyiiTe 3aK0H OTpaKEHUS CBETA.

OIIK-1.3.1

18

[Ipoananu3upyiTe, A€ CBET IABMXKETCS ObICTpee — B anmase (n = 2.42)
i B Bozie (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcsi CKOpOCTH CBETA B
JIaHHBIX cpenax?

OIIK-1.V.1

19

OneHuTe CUTyalMIO: JIyd CBeTa MajaeT Ha TPaHUIly pas3lena ABYX
BemiectB noa yriiom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEIbI
paBeH 2.4. Bo3MOXHO J11, 4TOOBI OTPaKEHHBIN U MPETOMIICHHBIN JIy4u
apyr napyry? Ecoum na,
NOKa3aTesb PEIOMIICHHUS BTOPOH Cpebl.

ObUIM  TIEPIECHIUKYIISPHBI OIpelIeInTe

OIIK-1.B.1

20

Uro Ha3bIBalOT UHTEpdepeHuueii ceera?

OIIK-1.3.1

21

Onummure, B 4eM pazjiMuve MEXAY T€OMETPUYECKOM M ONTUYECKOI
Pa3HOCTBIO X014 CBETOBBIX JIyYEH.

YK-2.V.1

22

[Ipenmoxkute TeopeTnuyeckoe OOOCHOBAaHWE HAIWYUSA —PaTyKHOU
OKpacKd y TOHKHMX IUICHOK (pa3jiUTO€ Ha MOBEPXHOCTU BOJBI MAcCJo,

MBUIbHBIE MTY3BIPHU U T.I1.).

VYK-2.B.2

23

Uro Takoe nucnepcus cBera Kak sBieHue? [lpuBenaure mnpumepbl
HAOIOACHUS JUCTICPCHH.

OIIK-1.3.1

24

[Ipoananu3upyiite, Kakol HaWOONBIIUN MOPSIOK CIEKTPa MOXKHO
HaOmogaTh Ha JIU(PaKIUMOHHOW pemieTke, ecau oHa umeer 500
IITPUXOB HA MUJUIUMETP U €€ 00IydaroT CBETOM C JIMHON BOJIHBI 500
HM?

OIIK-1.V.1

25

Uemy paBHa pa3HOCTh (a3 JABYX CBETOBBIX BOJH, NPU KOTOpPOU

OIIK-1.3.1




Ha6m0z[aeTc;1 MHUHHUMYM HHTEHCHUBHOCTH?

26

[lnockonoyisipu30BaHHBIM  CBET IMAJAET HA AHAJIW3aTOP TakK, 4YTO
IJIOCKOCTh MOJISIpU3aluu  cocTtaBiser yroa 30°
aHanu3atopa. Bo CKOJIBKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTh CBETa B
YKa3aHHOM citydae?

C IINIOCKOCTBIO

OIIK-1.V.1

27

Yrto Takoe abCOIIOTHO YEPHOE TEI0?

OIIK-1.3.1

28

Bo ckonpko pa3 U3MCHUTCA IOTOK SHCPIrUHM OT HUTH HAKaJIWMBAHUA
JaMIIbI, €CIM YABOWTH €€ Temmeparypy? OOocHyiTe Baiml OTBET,
ormpasichk Ha 3akoH Ctedana-bonbpiimana.

VK-2.V.1

29

Pacnonoxkure cinenyromue CIEKTPaJbHbIE KIIACCHI 3BE3] B IOPSIKE
BO3pacTaHus aOCONIIOTHON TEMIIEpaTyphbl:

A — Oenble 3Be315I,

G — KenThIe,

M — kpacHbele,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHsS! a0COITIOTHO YEPHOTO Tela.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

VK-2.V.3

30

Uro HazbiBaeTcst BHEIIHUM (HOTOdhHEeKTOM?

OIIK-1.3.1

31

MoskeT i BUIUMOE U3ITy4eHHE BbI3BaTh (POTOA(D(EKT B MIacTUHE U3
MeTajuia, paboTa BeIXxoga KOToporo pasHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-1.B.1

32

OOBsicHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4YEHHS.

OIIK-1.3.1

33

OObsicHUTe, KaK dHEprus (OTOHA CBSA3aHA C JUIMHON CBETOBOW BOJHBI.
OO6ocHyliTe Balll OTBET.

VK-2.3.1

34

®otoH ¢ anuHON BONHBI A = 97,04 mM paccesyicsi Ha HEMOJBUKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeeHus
OTHOCHUTEJIBHOTO ~ W3MEHEHHMsI  JUIMHBI  BOJHBI  (poTOHA  mpuU
KOMIITOHOBCKOM paccestHuM. PaccunTaiite ero BenmuunHy B yKa3aHHOM
cinydyae. KoMnTOHOBCKasl UIMHA BOJIHBI paBHA 2,426 nm.

OIIK-1.B.1

35

Onuiure, 9YTO MPECTaBIAECT COOOM aTOM B paMKax Mojenu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIeEIn?

OIIK-1.3.1

36

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JiIuHBI
BOJIHBI U3JIy4CHHUE MOXKET UCIYCTHTh JaHHbIM aroM? OOOCHYyiTE Baml
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

37

B dem coctout runotesa ne bponns?

OIIK-1.3.1

38

OObsicHUTE, TpPH KaKUX YCIOBHUSX MHUKPOYACTHUIBI TPOSIBISIOT
BOJIHOBbIE CBoMcTBa. IlpuBeauTe mnpuMephl, NTOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

39

Byner nam mposIBASATH BOJHOBBIE CBOMCTBA (PYTOONBHBIA MSY TIPH
NOMAJJaHuU B BOpOTa IIMPHHOM 7 M, ecinu macca msda 400 r., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

40

KaxoB ¢u3ndeckuii CMbICI BOTHOBOH QyHKIIHH?

OIIK-1.3.1

41

B uem oriamume CTaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

YK-2.3.1

42

OueHute 10 TOPSAAKY BEIUYMHBI BpeMs JKU3HH KBAHTOBOTO
COCTOSIHMS, DHEpPrusi KOTOPOrO XapaKTEepPU3YyeTCs pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

OIIK-1.B.1

43

MukpouacTuia 3anepra B O4JHOMEPHON NOTCHIUAIBHON AIME [IUPUHON
/ ¢ OeCKOHEYHBIMHU CTEHKAMH M HaXOJUTCSI B COCTOSIHUM C KBAHTOBBIM

VK-2.B.2




yucioM n = [. TlokaxuTe, Kak ONpeAeIUTb KOOPAWHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinnTe ux B ykazaHHOM Clly4ae.

44

CpaBHuTe JyIMHY BOJIHBI ¢ bpoins muid mapuka maccoit m,, = 0,2 r u
poTOHa Maccoi m, = 1.67* 10'27, MMEIOIINUX OJUHAKOBBIE CKOPOCTH V.

OIIK-1.V.1

45

Kakum o00pazom »Heprusi «HyJIEBbIX KoJjeOaHHil» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei [ elizendepra?

OIIK-1.V.1

46

HocanaﬁTe, CKOJIBKO JJICKTPOHOB MOXKET HaXOAUTHCA B OCHOBHOM
COCTOsIHHMH B aTOMC.

YK-2.V.1

47

[TocuuTaiite, CKOJIBKO JJICKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
3arojHeHa BHEMIHsS 2p-0005104Ka. ATOM KakKoro BEIIECTBA UMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

YK-2.V.3

48

Kakum Moxer GBITB CIIMH qyaCTull, KOTOPBIC  OMUCBIBAOTCA
craructukod Gepmu — Jlupaka? [IpuBeaure npuMepbl TAKMX YaCTHII.

OIIK-1.3.1

49

OOBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBaHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-1.3.1

50

[Ipennoxute  Teopernyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH
HEOOJIBIIIOE KOJMYECTBO WHINEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHUS — 3.

OIIK-1.B.1

51

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHHA.

OIIK-1.V.1

52

OnwumuTe NpUHIUI paboThI Ja3epa Mo TPEXYPOBHEBOU CXeMe.

OIIK-1.3.1

53

Jlazep pabotaer TMO TPEXypOBHEBOW CXeMe. JHEpPrusi OCHOBHOTO
cocrosnust E£; = -8 5B, sHeprus Bo30yx1eHHOTO coctosiHus E, = -5
3B, sHeprus MeractabuiabHOTO cocTosiHusa E3= -5.2 s3B. Onpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIydeHue.

OIIK-1.V.1

54

Yemy paBHa MOJSpHAs TEIUIOEMKOCTh TBEPAOrO Tela, COTJIACHO
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?

YK-2.3.1

55

OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia
Jlebast TOTIOTHSIET TEOPUIO TETUNIOEMKOCTH DWHIITEIHA.

OIIK-1.V.1

56

Kakas wactuma HaseiBaetcsi (QonoHoM? Kakum  KBaHTOBBIM

pacnpeeieHieM ONMHUCHIBAIOTCS (DOHOHBI?

OIIK-1.3.1

MpeICTaBJICHBI B Tabsmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeueHp TeM Uii KypCOBOTO TPOEKTUPOBAHMS/BBIONHEHUS KypCOBOM pabOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIAaHOM HE PETYCMOTPEHO
BOHpOCBI AJid IIPOBCIACHUA HpOMC)KyTO‘-IHOfI arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B TaOymie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

y Kox
Ne n/mt [IpuMepHBIil IEpeYeHb BOIIPOCOB ISl TECTOB
WHJUKaTOpa
Cemectp 1
1 Kaxkas Oynmet TpaekTopus y YaCTHIIbI, IBIKYIICHCS paBHOMEPHO C OIIK-1.V.1

MOCTOAHHBIM IO BCJIIMYHNHC YCKOPCHUCM.




1) [Ipsimast muHUS

2) JIunus ¢ neperndbom
3) ITapaGona

4) OKpy:XHOCTH

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBJICHHBIX @Hznqecxnx BCJIMYHUH UMECT
CANHUIY U3MCPCHUS, COBITAAAIOIYIO C SIMHUIICH HU3MCPCHUSA CHUIIBL.

1) Nmmynbce

2) VYckopenue

3) Bec

4) VYrioBas CKOPOCTh

VYK-2.3.1

Yro npon3oinér nocne abCOMOTHO HEYNPYTOro yapa 4YacTHIl MacCaMU
m; = 4m; u ¢ KuHeTH4Yeckumu sHeprusimu T, = 6T. Yactuna ¢ maccoit
m; IBUrajach BIIPaBO, a YaCTULA C MACCOM M, - HABCTpedy 4acTULE C
Maccou m;.

1) Yactuiiel OyayT ABUTATHCS BIIPABO

2) Enunas yactuna 0yaer ABUTraThbCs BJIE€BO

3) Yactuipl Oy1yT TOKOUTHCS

4) Yactuuel OyAyT NBUTATHCS B TIPOTHUBOIIOIOKHBIC CTOPOHBI

OIIK-1.B.1

[IpoananusupyinTe, KaKOi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHMX CHJI, JEUCTBYIOLINX MEXNY T€IaMU
3aMKHYTOM MEXaHUUYECKOU CUCTEMBI?»

1) V3MeHeHUI0 SHEPTHH CHCTEMBbI

2) Hyumo

3) H3meHeHMIO UMITYyJIbCa CUCTEMBI
4) YCcKOpeHHIO EHTPa MacC CUCTEMBbI

VK-2.V.1

qTO HpOH3OI>iI[CT C MOMCHTOM I/IHepLII/II/I CBHUHIIOBOTI'O I_[I/IJII/IHl[pa
OTHOCUTEJILHO OCH, COBIIAIAIOIIEN C €r0 FEOMETPUUECKON OChIO
CUMMETPHH, €CIIH WJIWHIP CIUTIOIINTD B JUCK?

1) He usmenurcs

2) YBeJanuuTcs

3) Coxpanutcs

4) CraHeT paBHBIM HYJIIO

VYK-2.B.2

VYKaxuTe BEpHYIO 3alUCh ypaBHEHUS AMHAMUKH BpaIaTeIbHOTO
JBUKEHUS.

1) M=J*o

2) e=M/MJ

3) M=L*»’

4) L =r*p*sina

OIIK-1.3.1

VYkaxure, yeMy paBeH MOMEHT HHEPLUHU TOHKOTO 00pyda Maccoit m u
panuyca r

1) J=m*"/12
2)J = m*’/2
3)J =m*?/3

OIIK-1.3.1




4)J=m*r

Bri6epuTte ¢pa3zy, COOTBETCTBYIONTYIO TTEpBOMY 3akoH HproTOHa:
«IIepBbiii 3ak0oH Hpr0TOHA yTBEpKIAET. .. »

1) daxkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CyumecTBoBaHMEe HHEPUHAJIbHBIX CHCTEM O0TCYETA

3) daxT cymecTBOBaHUS HEMHEPIUATHHBIX CHCTEM OTCUETA
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTENIBHOCTH [ anmumes

OIIK-1.3.1

Paccuuraiite Benu4uHy MOYJIsI MAKCUMAJIbHON BEJIUYUHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOH OMKCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
m/4) cm

) 12 wi?
2) 3 Mk’
3) 7 M
4) 9w/’

OIIK-1.V.1

10

Bribepure Gpopmyity, onpeaensionyo BeJIMIuny (Ha3oBoi ckopocTu
BOJIHBI

1) v=o0%
2) v=k*v
3) v=k*A
49 v=m/k

OIIK-1.3.1

11

PaccuuTaiite, uemy paBHa paboTa KOHCEPBATUBHON CHIIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1)

1) 3aBucuT OT yOBUIM MOTEHIIMAIBEHON SHEPTUU

2) IlpomoprmoHanbHa TpUPAIICHUIO KHHETHIECKON SHEPTUU
3) PaBHa Hy./10

4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.

VK-2.3.1

12

Kakas 13 nepeqnciieHHbIX PU3NISCKUX BEIUIUH UMEET Pa3MEPHOCTh
(xr-M)/c*?

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MomeHT uMnysbca
4) Cuaa

OIIK-1.3.1

13

Korna TanreHnuaabHOE YCKOPEHHE PAaBHO HYIIIO, @ HOPMAJIbHOE
YCKOPEHHE TIOCTOSAHHO, TO TAKOE IBHIKEHHUE HA3BIBACTCA ...

1) PaBHOMEpPHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHBIM
4) PaBHOMepHBIM BpalllecHHEM

OIIK-1.3.1

14

Bri6epute npaBmiibHBIN 0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
MPSIMOJIMHENHOM JBM)KEHUH, €CJIA 3aBUCUMOCTh IPOMIEHHOTO TEJIOM
IYTH OT BPEMEHH 3a7aHa ypaBHeHHeM: S =4 + 151 + 17

1) YOsiBacT

OIIK-1.V.1




2) IIpoxomuT yepe3 MUHIMYM
3) Bospacraer
4) OcTtaéTrcs MOCTOSHHBIM

15

Kak BpIuncCiIsIeTCI MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

1) J=m*F/3

2) J=m*P/12
3) J=2*m*/*/5
4) J=m*»

OIIK-1.3.1

16

Kak cooTHOCATCS MOMEHTBI HHEPLMH TUCKa J, M uiauHApa J,;, KoTopble
HMEIOT PABHBIE MacChl U paguycChl?

D J.=Ju
2) I> T,
3) I,>2%],
4y I,> 12

VK-2.V.3

17

Haiigute oTHOIIEHHE TPOU3BEACHHBIX PaboT (A/A,), ecru ABa TUCKa ¢
paBHBIMU MaccaMu # paguycamu R u R, (R = 2R;) packpyuuBatot u3
COCTOSIHUS TIOKOSI IO OIMHAKOBBIX YTIIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

OIIK-1.V.1

18

Kakoii yuéHslii co3zfan crnenuanbHyo Teoputo oTHocuTenbsHocT (CTO)?

1) Tanunei
2) JUHIITEeHH
3) Jlopenn

4) bop

OIIK-1.3.1

19

Bribepure ypaBHeHUE, ONHMCHIBAIOINIEE TAPMOHUYECKIE KOTEOaHMs.

1) x=0,1tg(2t*+/6)
2) x=0,1cos(2t+m/6)
3) x = 5ctg(8t*+m/2)
4) x = 0,05arctg(2t™)

OIIK-1.3.1

20

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAIOLIEH
BBIHY)KJICHHBIC KOJIeOaHus, OyaeT Habmo1aThCsi pe30HaHC (M) —
coOCTBEHHAs 4aCcTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

1) o>>wm
2) ®>wmo
3) o=
4) o <<wo

VK-2.3.1

21

Bri6epute, kakast puznueckasi BeTMUMHA U3MEHSETCS 10 BO3ICHCTBHEM
CWJIBI Ha TEJIO COTJIACHO BTOpOMY 3akoHY HbrloTOHA.

1) MounspHuas macca
2) Ckopoctb

OIIK-1.3.1




3) Macca
4) MoMeHT uHepIuu

22

BriGepure, B Kakoif cucTeMe TeJ MOTHBI MOMEHT UMITYJIbCa OCTaeTCs
ITOCTOSTHHBIM.

1) 3amkHyTOMH

2) HesamknyTO#, r;iIe CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOM, rie CyMMa MOMEHTOB BHEIITHHX CHJI TIOCTOSIHHA

4) HeszamknyTOMI

OIIK-1.3.1

23

VYkaxute, paboTa Kakoil 13 NepeyrcIeHHBIX CHII PaBHA HYIIIO MIPU
3aMKHYTOM TPaeKTOpPUU JBUKEHUS TEINA.

1) Bsi3koro TpeHus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenus

4) Cwibl TpEHHS CKOJIBKCHHS

OIIK-1.3.1

24

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g Ha BBICOTE
HaJ| IOBEPXHOCTHIO 3eMJIM, paBHOU paaunycy 3emun? Bennuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHSATH PaBHOH 9.8 M/c’.

1) 3.94 m/c?
2) 9.88 m/c?
3) 2.45 m/c’
4) 19.62 m/c?

OIIK-1.V.1

25

[Tpoananm3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHU
MAaTCMaTUYCCKOTO MAasATHUKA, €CJIIN JJIMHY €T0 MMoABECa YBCIIMUUTL B 9
pas, a Maccy rpysa — yBeJIMuuTh B 4 pasa.

1) YBeauuwnrcs B 3 pa3a
2) VYBenuuurcs B 4 pasza

3) VYwmenbmurcs B 2 paza
4) VYwmenbluuTcs B 4 paza

YK-2.V.1

26

OueHnTe 3JIEKTPOEMKOCTD TNIOCKOTO BO3AYIIHOTO KOHIEHCATOPA, €CIN
paccTosiHie MEXAy ero oOKJIaJAKaMH yBEJTHUUTh B 9 pa3, a 001acTh
MEXTy OOKJIaJIKaMH1 3aJIMTh AUCTHJUTMPOBAHHON BOOM (€ = 81).

1) VYmenbuures B 4 pa3
2) VYBenuuurcs B 4 pasza
3) YBeauuurcs B 9 pa3
4) VBenuuurtcs B 12 pa3

VYK-2.B.2

27

Ha3zoBure BemecTBa, KOTOPBIE MIPH OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
IIPOBOJAT 2JIEKTPUUECKUN TOK.

1) IIpoBonHuKH

2) IlomynmpoBogHUKHU
3) Ilnatmna

4) JudJjekTpuku

OIIK-1.3.1

28

Kax HaIrpaBJICHBI CUJIOBBIC JIMHUH HAIIPSAXKCHHOCTU

OIIK-1.3.1




ANEKTPOCTATUYECKOTO TOJISI, CO3JAHHOT'O TOUYCYHBIM OTPHUIIATETLHBIM
3apsaom?

1) 3akpyuuBarTCs BOKpYT 3apsiaa

2) K3apsany

3) 3akpyuuBarTCsa BOKPYT 3apsia [0 YaCOBOW CTPEIIKE

4) 3axkpy4MBarOTCS BOKPYT 3apsija MPOTUB YaCOBOW CTPEIKU

29

MoskeT 1 yacTuIla UMETh 3apsJl, BeIU4rHa KOoToporo B 1.5 pasza
00JIbI1IE IIEMEHTAapHOTO 3apsiaa?

1) Moxer

2) Her, He MOXKeT

3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJ0KUTEIbHBIN

OIIK-1.3.1

30

UeMy paBeH MOTEHIMAI IEKTPUYECKOTO MOJIs?

1) IloTeHnuManbHOU SHEPrus €AMHUYHOIO IOJIOKUTEIBLHOTO 3aps1a UIu
OTHOILIEHUIO IIOTEHIUAIILHON SHEPIUH K 3apsAy

2) Pabore cui1 moJis Mo nepeMeieHuI0 eIHHUYHOI 0
MOJIOKUTEJIBHOI0 3apAAa U3 JAHHON TOYKHU 10JI B
0eCKOHEYHOCTh

3) Cune, aeiicTByroLIEH HA 3aps/l, IOMEIICHHbIN B JTaHHYIO TOUKY IOJIS

4) Kunerundeckoil sHEpruy NPOOHOTO TOUEUHOTO SMHUYHOTO 3aps/a B
JTAHHOM TOYKE I10JIA

OIIK-1.3.1

31

Hanummre popmyny 3akona Oma B muddepennmansHoit popme.

1) R=U/
2) R=0Q/FAt
3) j=0o'E
4) R=P/I

OIIK-1.3.1

32

Haitngure npaBriibHOE Ha3BaHUE N1J11 BEKTOPHOM CHIIOBOM
XapPaKTEPUCTUKH IEKTPOCTATUUECKOTO TOJIS.

1) Ilorenmuman

2) Hanps:keHHOCTH
3) Hnnyxnus

4) 3apsn

VK-2.3.1

33

Onenure, Kak U3MEHUTCSI CHJIA SJIEKTPOCTATHUECKOIO B3aUMOJAEHCTBUS
JBYX TOYEUHBIX 3apsJ10B, €CIIM OJMH U3 HUX YMEHBIINUTH B 4 paza, a
paccTosiHue MEXy HUMU YMEHBIIUTH B 2 pasa.

1) VYmenbuures B 8 pa3
2) VYwmenblinTcs B 2 pasza
3) VYwmenbmutcs B 16 pas
4) He u3meHUTCA

OIIK-1.B.1

34

Onenure, Kak 3aBUCUT JIEKTPUUECKAsl IPOBOJUMOCTD MTPOBOJHHUKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.

OIIK-2.Y.3




1) IlpsaMo nponopruoHaIbHO

2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAJIOB
3) IlponopuuoHanbHO KBaapaTy

4) He 3aBucur

35

VYkaxure GU3NUECKYIO BETUUNHY, KOTOpasi HUMEET TY K€ €AUHUILY
U3MEPEHMS, UTO U HAIPSKEHUE.

1) HanpsxeHHOCTB
2) IIpoBoammocTh
3) 24C

4) ComnpoTHBICHUE

OIIK-1.3.1

Cemectp 2

36

Kak Ha3pIBaeTcst BeIMUMHA HANIPSHKEHHOCTH T10JISL, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamiaercsi B HyJb U
HAIpPsDKEHHOCTS T10JIS1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BBI3BABIIEMY HAMarHUYMBaHHE?

1) T'mcrepesucom

2) Ko3puutuBHOM cHI0
3) Tonspuzarnueit

4) MarsuToaBMXKyIIeH CUITON

OIIK-1.3.1

37

OreHute, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacCTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
UHAYKIAU?

1) OxpyxHOCTBH
2) Ipsamas
3) Osanoun
4) DOnmunc

VK-2.V.1

38

B kakux CAMHUIAX U3MCPACTCA HANIPSAKCHHOCTD JICKTPHYCCKOT'O moJs?

1) Am
2) B/m
3) Kn
4) Tn

VYK-2.3.1

39

Y CTaHOBHUTE COOTBETCTBUE MEXK]Ty MATECPHUAJIOM ITPOBOJIHUKA U €TO
AJIEKTPOIPOBOTHOCTHIO:

Marepuan DneKkTponpoBoHOCTH (G, 1/(OM-cm)
A) Metann 1)>10"-10"

b) [MonympoBogHUK 2) 10" -10°

B) JM9IeKTPUK 3) 10* - 10°

OtBet: 1-B, 2-b, 3-A

OIIK-1.3.1

40

Onenure, Kak COOTHOCSITCS YIJIBI ITAJIEHUS 0L U OTPAXKEHHUsI ¢ cBeTa?

) a>>¢
2) a>¢
3) a=¢

OIIK-1.3.1




4) a<o

41

[Tpoananuzupyiite, uemy paBeH aOCOMIOTHBIN MOKa3aTeNb MPETOMICHUS
Cpelbl C TUAJIEKTPUUYECKON MTPOHUIIAEMOCThIO € = 16 1 MarHUTHOM
IIPOHUIIAEMOCTHIO [ = 1.

1) 1/32
2) 1/4
3) 4

4) 1/16

OIIK-1.V.1

42

YkaxuTe siBlICHUE, KOTOPOE UMEHYeTCS HHTep(depeHIIne BoOITH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

2) HanoxeHue Apyr Ha Apyra BOJIH, HAYIIMX OT KOTePEHTHBIX
HCTOYHHMKOB

3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIIBHOTO HAIPABJICHUS
pacrpocTpaHeHus MPU NMEPEXOAE U3 OAHOU CPEeAbl B IPYTyIO

4) 3aBUCHUMOCTb (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI

OIIK-1.3.1

43

[Tpoananu3upyiite, KakuM JIOJKEH OBITh YTOJI IaIEHUs] CBETOBOTO JIyya,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajatoumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.V.1

44

OnieHUTE ONTUYECKYIO JUIMHY MYTH L W3 OTHOW TOYKH B APYTYIO, €CIU
paccTosiHue MEeXy IBYMSI TOUKaMU IPO3PAYHON AUIIEKTPUUECKOM
cpensl S =4 M. [Tokazatens npenomieHus cpensl n = 1.5. Onrudeckas
JUIMHA yTH L M3 OIHOM TOYKH B APYT'yIO COCTABUT. ..

1) 5wm
2) 6™m
3) Twm
4) 11wm

OIIK-2.B.2

45

J11s 00BsICHEHUS KaKOTO SIBIICHHUSI MOXET OBITH UCIOJIb30BAH MPHUHIIUTI
['tolirenca-Openens?

1) KorepeHTtHOCTB

2) HMudpakuus

3) Ilonspusauus

4) KoprnyckyaspHO-BOJIHOBOH Tyalnu3M

VYK-2.3.1

46

IIpoananusupyiirte, 4emMy paBeH IEPUOJ PELIETKH, KOrAa
mudpakroHHas perieTka coaepkuT 200 mMTPUXOB HA MIJLTAMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxMm
4) 5 MM

OIIK-1.V.1

47

[Tpoananm3upyliTe MHTEHCUBHOCTH CBETA NIPH HHTEP(DEpEeHIIUH

VK-2.V.1




OJIMHAKOBBIX BOJH C MHTEHCHBHOCTBIO / OT KOTEPEHTHBIX UCTOYHHKOB B
TOYKE, B KOTOPOM pa3HOCTh (a3 paBHa 2*7*N (N=0, 1, 2, ...)?

1) 4*I
2) 3*
3) 1
4) 0
48 | Yro U3 mepeyncIeHHOTO SBJISETCS OCOOCHHOCTHIO CHIIOBBIX JTMHHMA OIIK-1.3.1
MarHuTHOTO 1oJisA?
1) CuiioBble JJMHMHM MATHUTHOTO 1OJIS BCEIr/1a 3aMKHYThIe
2) MarHuTHbI€ CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJEKTPUUYECKUX 3apsaaax
3) MarsuTHble CUJIOBbIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHUTHBIX 3apsaax
4) MarHuTHble CUJIOBbIC TUHUU HAYMHAIOTCS U 3aKaHYMBAIOTCS Ha
ANEKTPUUYECKUX 3apsiax
49 | Cpenaiite BbIBOJI, KaKOW T€OMETPUYECKON (PUTYypOil MOMKHO OMHCAThH OIIK-1.B.1
TPACKTOPUIO JBUKCHHUSI 3aPsHKEHHOM YaCTUIIBI, TBUTAIOIICICS MO
HeKoTOpBIM yTiioM (0° < o < 90°) K TUHUSM MarHUTHOW WHTYKIIUH.
1) OxpyXHOCTBH
2) IlapabGona
3) T'umepOGoina
4) Companab
50 | Ouenwure creneHs nonspusanuu P csera, eciau cBet npeacrasiser coboit | OIIK-1.B.1
CMECh €CTECTBEHHOTO CBETa C TNIOCKOMOJSPU30BaHHBIM. IHTEHCUBHOCTh
MOJISIPU30BAHHOTO CBETA B JIy4€ pPaBHA MHTEHCUBHOCTU €CTECTBEHHOTO
CBeTa.
1) 25%
2) 35%
3) 50%
4) 75%
51 | Paccuuraiite mokaszaTtesnb MpeOMIICHHS BEIIeCTBa, ecii ckopocTh cBeTa | OIIK-1.V.1
MIpU NEepeXOo/ie Jyya U3 Bo3AyXa B HEKOTOPOE BEIIECTBO YMEHBIIUIACh
Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 | PaccuuTaiiTe yroia MeXay ONTHYECKUMHU OCSIMH NOJISIpU3aTopa U OIIK-1.V.1

aHasinzaropa. I[Ipy npoxokKaeHN CKpELEHHBIX MOJISIpU3aTopa u
aHaJIN3aTOPAa NHTEHCUBHOCTh CBETAa YMEHBbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°




4) 90°

53

[Ipoananu3upyinre, KaKk U3MEHUTCS BEIUYMHA MAarHUTHOW MHIYKLUU Ha
OCH JUIMHHOTO COJIEHOU/A, €CIIM TOK B HEM YBEIUYUTH B 4 paza, a
IUIOTHOCTh HAMOTKH BUTKOB YMEHBIINTH B 2 pa3a?

1) YBeauuurcs B 2 pa3za
2) VYBenuuurtcs B 9 pas

3) Ywmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza

YK-2.V.3

54

YKa}KI/ITe, KaKo€e TeJI0 ABJISIETCS a0COIIOTHO YCPHBIM TCJIIOM.

1) Ilorsomiaer Bce majaiinee Ha HEro U3Jy4YeHue
2) Ortpaxaer Bce majaroliee Ha HETO U3ITyYCHHE

3) Hznmydaer B peHTI€HOBCKOM JHAIa30HE

4) Wzny4aeT B BUAMMOM JHAa30HE

OIIK-1.3.1

55

VY KaKkoro u3 Ten oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

1) I[TIpo3paunoro
2) 3epKaabHOTO
3) MaroBoro

4) YepHnoro

VYK-2.3.1

56

OreHuTe, BO CKOJIBKO Pa3 yBEJINYMUIIACh YHEPIeTUUECKAsl CBETUMOCTh
abcomoTHO YepHOro Tena npu ero Harpesanuu ¢ T = 1000 K go T, =
3000 K.

1) B 72 paza
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

OIIK-1.B.1

57

Bri6epuTe, kakast popMyna Hanbosee TOUHO OMKUCHIBAET CIIEKTPATHLHYIO
TUIOTHOCTH SHEPTETUYECKON CBETHMOCTH aOCOIFOTHO YEPHOTO Tea.

1) ®opmyna depmu-/lupaxa
2) ®opmyna boze-DitHiTeitHa
3) ®opmyaa Ilnanka

4) ®opmyna Panes-Jxunca

VYK-2.3.1

58

Kakoe nznyuenue sSBisieTcsl paBHOBECHBIM ?

1) Anbda-, 6era-, raMMa-U3ITydeHUS

2) TensioBOE M3JTyUeHHE

3) JIazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHarna3oHax
4) TopmM0o3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-1.3.1

59

VYkauTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHHE MAaKCHMyMa
M3ITy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33aIaHHON
aOCOJTIOTHOM TeMIiepaType.

1) 3akon Credana-bonpiivana
2) IlepBbiii 3aKk0oH Buna

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1




60 | Ykaxwure Gopmyiry, ONpeaesIonlyto SHEPTHUI0 CBETOBOTO KBAHTA: OIIK-1.3.1
1) E=(m*c?)2
2) E=h*c
3) E=h*A
4) E=h*v=h*\/c
61 | [Ipoananusupyiite, Kak U3MEHAETCS CUJIA TOKA HACBIILEHUS IIpU YK-2.V.1
dhoTorddekTe B ciiydae yMEHBIICHHUS CBETOBOTO IMOTOKA A 1al0IIET0
CBETa MOCTOSTHHOM JJTUHBI BOJIHEI.
1) YMenbmaercst
2) CHavayia yMEHBIIIAETCs, 3aTEM YBEININBACTCS
3) CHavasia yBEJIMUMBAETCS, 3aTEM YMEHBILIAETCS
4) CHavaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS
62 | Ilpoananu3upyiite, 4TO NPOU30MAET C KUHETUUYECKON IHEPTHEM VK-2.V.3
(OTORNEKTPOHOB, €CJIH, HE MEHSSI YaCTOTHI MaJJaloIero CBeTa,
YBEJIMYUTH €r0 HHTEHCUBHOCTH B 2 pasa.
1) YMmenbmuresd B 2 paza
2) YBenmuuutcs B 4 pasza
3) He usmenuTcest
4) YBenmuuutcs B 2 pasza
63 | OueHure BeIMYMHY KpacHOU TpaHuIlbl hoTorddexra (B repuax) ans OIIK-1.B.1
KaToJ1a, M3rOTOBJICHHOTO M3 BoJIb(ppama TommuHon 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. Pabota BeIX0/1a 2IEKTPOHOB C IIOBEPXHOCTH
katojna paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsan
snektpona —e = 1.6*10™"° K.
1) 3.2*10" '
2) 4.8%10"° 'y
3)4.8%10" '
4)4.8%10"° 'y
64 | Kakum 06pazom 3aBUCUT paboTa BBIXOJA 3JIEKTPOHA C TOBEPXHOCTH OIIK-1.3.1
KaTo/a 13 KaJIMUs OT YaCTOTHI MaJJaloIIero ceera’?
1) IlpsMo mpomoOpIHOHATBEHO YaCTOTE
2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopioHAIBHO KBaAPATy YaCTOTHI
4) He 3aBMCHT OT 4aCTOTBI
65 | Ilpoananusupyiite, Oyaet au HabmogaTbest poroaddext, ecaun OIIK-1.V¥.1

IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIHMHON BOJHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®oroaddext Bo3MoKeH, eciii KaToJ HarpeTh 10 Temreparypsl 347
K

2) He Oyaer

3) ®otorhdexT BO3MOKEH, €CIH TOTOTHUTEIHHO MPHIOKHUTH K
IUTACTUHKE YCKOPSIOIIYIO Pa3HOCTh MOTEHIMAIOB BETMUYMHON HE
Menee 1 B

4) ®oto3(deKxT BO3MOKEH C BEPOSITHOCTHIO p = 0.5




66

Cnemnaiite BBIBOJ O BETMUYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
P KOTOPOM TOJIHOCTBIO IIpeKpalnaeTcs (OTOTOK. Y CIOBHE: SHEPTUs
dboToHOB paBHa 6.5 5B, a poToOKaTO U3rOTOBIICH U3 UTHUS, paboTa
BBIXOJla KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.1

67

OueHnure, BO CKOJIBKO pa3 AaBJICHUE CBETA, MaIat0IIEr0
MEPIEeHIUKYISIPHO UICAITbHO 3epKaIbHON OBEPXHOCTH, OOJIbIIE
JABJICHUS CBETA, MAJJAIOIIETO MEePIICHINKYISPHO UJI€aTbHO YePHOI
MOBEPXHOCTH.

1)2
2) 1
3)1.5
43

VYK-2.B.2

68

Onenure, OT KaKUX BEJIMYHMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBaHTOBOU TOYKH 3PECHHUS:

A) Uucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koaddunuenra orpakeHns mOBEpXHOCTH.

OTBeT:
1)A,B
2)A,b,B
3)b,B
4)A, b

OIIK-1.V.1

69

[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTPa dMEKTPOMArHUTHBIX BOJTH
BO3MOKHO HaOmoaeHue 3¢ dexra KomnroHa.

1) Buaumerii muana3on

2) Pagnonuana3on

3) TeparepiioBblii nMamna3zoH

4) PeHTreHOBCKMI THANA30H U TaMMa-U3J1y4YeHue

OIIK-1.V.1

70

Kakum 00pa3om umiynsc OTOHA CBsI3aH C JJTMHON BOJHBI?

1) HMmnynsc npsMo NponopLUOHaIeH JIIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHAaIeH KBaApaTy JJIMHbI BOJIHBI

3) Umny/bc 00paTHO NPONOPUMOHAJIEH JVINHE BOJTHBI

4) Hmnynsc npsMo NponopLHOHaIeH KOPHIO KBaIpaTHOMY OT JUITMHBI
BOJIHBI

OIIK-1.3.1

71

B kakoii 0651acTu cekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
(GoTOHAa MMEET MUHUMAaJIbHOE 3HaUeHHE?

1) UadpaxpacHoe uznyueHue
2) TeparepLoBo€e U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) Papnonsiayuenue

OIIK-1.3.1

72

[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUM

OIIK-1.V.1




MIPOTUBOPEYUT KBAHTOBOW TEOPUU CBETA:

1) UHTeHCHBHOCTb CBeTA He 3aBUCHUT OT IJIOTHOCTH MOTOKA
(poTOHOB M HX IHEPrUH

2) CBeT MOXKET U3Iy4aThCs U PaCIpOCTPAHITHCS TOJIBKO OTAETbHBIMU
nopuusaMHU — KBaHTaMH

3) KaxkmoMy 13 KBaHTOBBIX COCTOSIHHM, B KOTOPOM HaXOJUTCSl aTOMHAs
CUCTEMA, COOTBETCTBYET OIIPEAECICHHBIN YPOBEHb YHEPTUU

4) 1511 yacTULIBI HE MOTYT OBITh OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAWHATLI U UMITYJIBC

73

VYKaxxuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIepBOro nocryiara bopa.

1) YTBep:xkaeHue 0 CylIeCTBOBAHUM CTALIMOHAPHBIX COCTOSIHUH, B
KOTOPBIX aTOM He M3JIy4aeT U He MOIJIOIAaeT JHePIruu

2) Pa3HOCTB 3Hepruii AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3J1y4aeMOT0 MUJIH MOIJIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJM3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsyKEHHOTO S1pa U
OTPHULIATENIBHO 3aPSKEHHBIX JJIEKTPOHOB

OIIK-1.3.1

74

BriGepure, kakoe U3 MPUBEACHHBIX HUXKE BHICKA3bIBAHUHN MPABUIIBHO
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOTJIOIIEHUIO
SHEPTUM: «ATOMBI MOTYT ...».

1) lTornomarts ¥ U3;1y4aTh JUIIbL HEKOTOPBIH JUCKPETHBIN Ha00p
3HAYEHUH IHEPTrUu

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIIHIO SHEPTHH

3) Uznyvats b0 AMCKPETHBIM HAOOP 3HAYCHHI YHEPTUH, MO0 JIFOOYIO
MIOPLIUIO SHEPTUN

4) N3ny4aTs 1100YyI0 MOPIUIO YHEPTUH, a TIOTJIONIATh JIMIITh HEKOTOPBIH

VK-2.3.1

75

VYkaxute, K KaKoMy AUana3zoHy U3Iy4eHHUs] OTHOCSTCS MEPEX0Ibl U3
cepuu bansMmepa B atome Bogopoaa?

1) TemnoBoe U3NIy4eHHE

2) PeHTreHoBcKo€ M3ITyYCHHUE
3) TI'amma-uznyueHue

4) Buaumpblii cBeT

OIIK-1.3.1

76

[Tpoananu3upyiite, Kak U3MEHHJIACh SHEPTHsI aTOMa BOJOPOJA MPH
M3TydeHHH UM GOTOHA C ITHHOM BOTHBI A = 4.86%107 M?

1) VYBenuumnacs Ha 4.86 3B
2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VBenuuuinach Ha 9.72 5B

OIIK-1.V.1

77

OrneHuTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKICHHOTO COCTOSTHUS (B
5B). JlaHO: 371eKTpOH B aTOMeE Tepenien u3 Bo30yKI€HHOTO COCTOSTHUS B
OCHOBHOE, U TIPU JaHHOM HEPEX0/Ie MPOU3O0IILIO0 U3NydeHue GoToHa C
JUIMHOM BOJIHEI 650 HM.

1) 0,45B
2) 1,95B

OIIK-1.B.1




3) 1,25B
4) 2,25B

78

VYkaxure, B UéM 3aKJII0YaETCA runores3a ae bpoimns.

1) JIro0bie MUKPOYACTHIIBI HAPSAY ¢ KOPIYCKYJISPHBIMH 00J1a1a10T
BOJIHOBBIMHU CBOMCTBAMU

2) AToM He MOKET CoJepKaTh Oosiee IBYX AIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIeNIIeMbIX HA00POM
YeThIPEeX KBAHTOBBIX YHCET

3) OHOBpEMEHHO HEBO3MOXHO C BBICOKOM TOUHOCTBIO 331aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIbI

4) DHeprus UCIyCKAeTCsl U MOTJIONIAETCS] HE HENIPEPBIBHO, a
OTJIENbHBIMU KBAHTAMU

OIIK-1.3.1

79

BriGepute yrBepxkacHHE, HAanOOJIee MPABUILHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

1) MukpoyacTuubl MOI'YT NPOSIBJIATH BOJHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHIT

3) VY ka0 4acTUILIBI CYIIECTBYET AHTUYACTHIIA

4) Snpo atoMa COCTOUT U3 KBAPKOB

OIIK-1.3.1

80

Paccuuraiite 1uiMHy BOIHBI 1e bpoiliis 1S SJIEKTPOHA, ABUXKYILEr0Cs CO
31

ckopocThio 3.6 km/c. Macca snexkrpona m, = 9,1*10™ kr, 3apsan

3neKTpoHa qo=—1,6%10"" K.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkM

OIIK-1.V.1

81

VYKaXuTe KOJIMYECTBO 3HAYCHUN, KOTOPBIE MOKET IPUHUMATD
MarHUTHOE KBAaHTOBOE YKMCIIO M IIPU JAaHHOM 3HaY€HUU OPOUTAIBHOTO
KBAaHTOBOT'O uucina /[?

12+1
2)31+1
3Hi-1;
4)1

OIIK-1.3.1

82

yKa)KI/ITe, YTO ONpCACIACT INTaBHOC KBAHTOBOC YHCJIO n?

1) DHepreTuyeckue ypoBHH 3J1eKTPOHA B aTOMe

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) IIpoekunio opOUTATBHOTO MOMEHTA UMITYJIbCA SJIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennunHy MOMEHTa UMITyJIbCa 3JEKTPOHA B 3aJaHHOM HaIIPaBJICHUU

OIIK-1.3.1

&3

VYkaxure, 4TO ONpeeisieT MarHUTHOE KBAHTOBOE YHUCIIO M?

1) OpOuTanbHBI MEXaHUYECKUA MOMEHT 3JICKTPOHA B aTOME
2) DHEPruro CTallMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME
3) BesiluuuHY MOMEHTA HMITYJIbCA JIEKTPOHA B 32ITAaHHOM
HaTIpaBJIEHUH

4) DHepreTuyecKre YpOBHH JJICKTPOHA B aTOME

OIIK-1.3.1

84

B gectp xoro HazBaH 3(peKT pacuienenus ypoBHel 3HEPTUU aToMa BO

OIIK-1.3.1




BHCIITHEM JJICKTPUYCCKOM mone?

1) DitHmTeiHa u e Xaaca
2) llITapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

85

Kax Ha3bIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHH01"O paccesaHus C
qaCToTaMH1, MCHBIIIMMHU YaCTOTHI ITaJaronicro cBera?

1) OpanrkeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CTOKCOBBIMH CIIyTHHKAMH

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-1.3.1

86

[TosichuTe pU3NYECKUii CMBICT BOJTHOBOHM (hYHKITUH.

1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHUIIbI

2) Ilpou3sBeaeHue BOJTHOBOM (PYHKIMHM HA KOMILJIEKCHO-
conpsizKeHHOe BbIPa:KeHHe PABHO NJIOTHOCTH BEPOSITHOCTH
00HApYKEHUS YACTUIIbI.

3) BonnHoBas ¢pyHKIMS 00paTHO MPOMOPIIMOHATBHA JJTMHE BOJHBI J1E
bporna

4) BonHoBas GpyHKIUS MpeACTaBIIET COOON KHHEMAaTHUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X = X(t) B HESIBHOU (hopMe.

OIIK-1.3.1

87

Bribepure BepHy0 GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
[eiizenbepra:

1) AE*At>h
2) Az*At>=h
3) Ap*Am>h
4) Ay*At>h

OIIK-1.3.1

88

VYkaxxuTe, KaKue 4acTUIIbI SABISAIOTCA (hepMUOHAMHU:

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIHI.

2) DIeKTpUYECKH HEHUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTHIBI € MOJYLEJIBIM CIIMHOM.

4) DnexTpUuyecKU 3apsHKEHHBIE YACTHUIIBI C LIEJIBIM CIIHHOM.

VK-2.3.1

89

Kaxk nHa3biBaeTcst TBEp10€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aIl0THEHA, 30Ha MPOBOIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3aMnpeIleHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIIIOBOTO
JIBYDKCHMA?

1) IIpoBomHuk

2) JAumdjekTpuk

3) IlomympoBogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-1.3.1

90

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

1) Jx-c
2) Hx/c

OIIK-1.3.1




3) Jx/m
4) Jx/>B

91 | Ouenure, Kako CMBICI UMEET COOTHOILIEHUE HEOIPENETIEHHOCTEN VYK-2.B.2
[eiizenbOepra /it SHEPTUU YACTHUIIBI U BPEMEHU MTPEeObIBaHMS €€ B
COCTOSIHMM C JIaHHOM dHEpruen?
1) Oneprus npsMo NponoprUOHaIbHA BPEMEHU
2) Dwueprus o0OpaTHO MPOMOPLHUOHATIHLHA BPEMEHU
3) DuHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yem 00Jib1IE HEONPEAEJIEHHOCTh JHEPTUH, TEM MEHbIIIEe
HeoIlpeeeHHOCTh BpeMeHH!
92 | Kak Ha3bIBaeTCsl COCTOSIHHE JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE OIIK-1.3.1
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?
1) Bo3OyxaeHHOE cocTOsTHUE
2) MeracTtabUIbHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHUE
4) BaneHTHOE COCTOsIHUE
93 | B uem 3axmoyaercs TyHHENbHBIH 3P HeKT? OIIK-1.3.1
1) B BOIHOBOM XapakTepe ABHKEHUS MUKPOUYACTHIIBI B
NEPUOINIECKOM MTOTEHIHAIIE
2) B KOpIyCKyJISIpHOM MOBEICHHUH YJIEKTPOMATrHUTHOTO H3TYYCHUS MTPU
IIPOXOKIEHUH €TI0 Yepe3 y3KO€ OTBEPCTHE
3) B HaxokIeHUU 4acTHUIIBI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO
4) B npoxoxaeHMH MUKPOYACTHIBI Yepe3 NOTeHUHAJbHbIH 0apbep,
KOI'/Ia YJHEPIus YacTHLbI MeHbIlIe BBICOTHI 3TOr0 6apbepa
94 Kaxkue rmoaBmKHble YaCTULBI MM KBa3U4acTUILI ABIITFoTC HocuTeirsimu | OITK-1.3.1
3apsiga B MOJIYNPOBOJIHUKAX ?
1) DnekTpoHbI
2) IIpotoHnbl
3) DJIeKTPOHBI U ABIPKH
4) Hownsl
Bomnpock! 151 TpoBEpPKHU OCTATOYHBIX 3HAHUHN
Ilpouumatime mexkcm, 6vlbepume NPAGUILHLIL OMEem U 3anuuiume YK-2
apeymenmsl, 000CHO8bI8AIOWUE 86100 OMEema:
Omnpenenure, y KaKOro U3 MEPEUYUCICHHBIX HUXKE T€J MOMEHT MHEPIUU
OTHOCHUTENIbHO OCH BpalICHHs, MPOXOAsIIeld uepe3 IeoMeTpUYecKuit
[EHTP Tela, UMEeT HauOOJNBIIYI0 BEIWYHHY. Macchl M pa3Mephl Tel
95 | OZMHAKOBBI.

1) Jduck
2) O6pyu
3) ap
4) Chepa




OtBer: 2) O0pyY, NMOCKOJBLKY BCH €ro Macca COCpeJ0oTOYeHAa Ha
MAaKCUMAJIbHOM PACCTOSSHMM OT OCH BPAllleHHWsl, PABHOM PaJnyCy
o0pyua.

IIpouumaiime mexcm, 6vibepume npaguiibHble 6APUAHMbBL OMEema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8bIOOD OMBEMA.
[Mpoananu3upyiiTe, Kakue (HU3NUECKHE BEIMYHUHBI U3 TEPEUUCIICHHBIX
HUKE COXPAHSIOTCS MPU a0COTIOTHO YIPYTOM CTOJIKHOBEHHH JIBYX TEI.

1) Ummynsc
96 2) CxopocTh
3) Cuna
4) Dneprus
5) MomMeHT uHepiuu
OtBet: 1 M 4, TaKk KaK 3aKOH COXPAHEHMS] MMILYJIbCA BbINOJIHAETCHA
npu Jo60oM yaape, a NpH YNPYromM, Korja HeT aedopManuu,
CIpaBe/UIUB ellle U 3aKOH COXPAHEHHUs] MeXaHHYeCKOil JHeprum.
Ilpouumatime mexcm u ycmaumogume coomeemcmeue. K xaoscooi
no3uyuu, OAHHOU 8 JIleGOM Cmoabye, noobepume NOUYUIO U3 NPABO2O
cmonbya:
ConoctaBbTe TUIIBI BEIIECTB U OCOOEHHOCTH UX 30HHOM CTPYKTYPHI.
BeniectBo 30HHas CTPYKTypa
1) Metann A) 3anpeunieHHas 30Ha y3Kas, NpPU HU3KOU
TEMIIepaType BaJICHTHAsi 30HA MOJIHOCTHIO
97 3aHATa, 30HA MPOBOAMMOCTH TOJHOCTHIO
cBOOOIHA.
2) llonynpoBoanuk | b)  3ampemienHas  30Ha  OTCYTCTBYET,
BaJICHTHAasT 30Ha W 30Ha TMPOBOJUMOCTH
MIEPEKPHIBAIOTCS.
3) AudnexTpux B) 3ampemiennas 30Ha mupokasi, BaJIeHTHas
30Ha MOJIHOCTHIO 3aHATA, 30Ha IPOBOJAUMOCTH
IMOJIHOCTBHIO CBOOOIHA.
OtBet: 1-b, 2-A, 3-B
IIpoyumatime mexcm u ycmanosume nocied08amenbHoCmy. 3anuwiume
COOMBEMCcmMEYIoUYIo NOC1e008aMmeNbHOCIb OVKE Clle6a Hanpaso:
Pacrionoxxure nepeuyncieHHble BUABI AIEKTPOMArHUTHOTO M3TyYEHUS B
TIOPSIIKE BO3PACTAHUSI ITTHHBI BOJTHBI.
98 | A) OpanxeBblii CBET
b) ®uonerosrlii cBeT
B) UndpaxpacHoe uznydenue
I') YasTpaduoneroBsie qydun
Otser: 'BAB
Ilpouumaiime mexcm u 3anuwiume paseepHymMulli  0O0CHOBAHMbIN
omeem:
99 OOmpsicHuTe, Kakue (aKTOpbl OrPaHMYUBAIOT BO3MOXKHOCTh HAOIIOCHUS

BHemHero Gororddexra.

OtBer: BHemnuii ¢pororddext Hada012€TCA 10 KPACHOM TPAHUIIBI




— MHHHMAJbHOH 4YacTOThl MAJal0Lero M3Jy4eHHsl, NPH KOTOPOii
OHO CIIOCOOHO BBIPBATH JJIEKTPOH C MOBEPXHOCTH 00J1y4aeMoro
BelllecTBa.

Hpoqumaﬁme mekcm, 8bl6€pum€ npa@uﬂbelI;i omeem u 3anuuiume
apz2ymernmebl, O6OCH06b16al0M/;u€ 6bl60p omeema.

YKa)KI/ITe, 4TO U3 NCPCUUCICHHOT'O0 HC ABJIACTCA CTPOTUM YCJIOBHUEM JIA
KOTCPCHTHOCTH CBETOBBIX BOJIH.

1) OnMHAKOBOCTH aMILIUTYT

100 | 2) IToctostHCTBO pazHocTu a3
3) PaBeHcTBO M)IMH BOJIH
4) PaBeHCTBO 4acTOT
Oteer: 1) OnMHAKOBOCTH AMILUIMTY/, MOCKOJIbKY VI YCTOMYHUBOM
HHTep(epPeHIMOHHOH KAPTHHBI HE00X0AUMbI PABEHCTBO JIMH BOJIH
(a, cJ1e10BaTeJbHO, M YACTOT) M MOCTOSIHCTBO Pa3HOCTH (ha3.
Ilpoyumatime mexcm, 6vibepume npasuibHbie GAPUAHMBL OMEemda U
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.
VYkaxuTe, Kakhe U3 MepeuyHrcIeHHBIX HUXKE HAOOpPOB TpeX KBAaHTOBBIX
YHUCEN B aTOME SIBJISIFOTCS JOITYCTUMBIMHU.
101 Dn=1,/=0,m=0
2)yn=0,/=0,m=0
3H)n=2,1=0,m=0
Hhn=2,1=1,m=-1
OtBet: 1, 3 1 4, NOCKOJBbKY IJIABHOE KBAHTOBOE YHMCJIO 7 HEe MOKET
HMeTh HyJ1eBOe 3HaYeHHe.
Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xaswcooi
no3uyul, OAHHOU 8 J1leOM Cmoibye, nodbepume NOUYUIO U3 NPABOSO
cmonbuya:
YcTraHOBUTE  COOTBETCTBHE  MEXKJY  XapakTepoM  JIBIDKCHHUS U
JEUCTBYIOLIEH HA TEJIO CUIION.
102
JBmkeHue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) LlenTpocTpemMuTenpHas
2) PaBnoyckopennoe npsimonuuaeitHoe | b) [locrosinHas
3) PaBHOMEpHOE BpanieHue B) PaBHas Hyito
Ortger: 1-B, 2-b, 3-A
IIpouumaiime mexcm u ycmanosume nocie008amenbHOCmy. 3anuuume
CcOOmeemcmayouyo nocied08amelbHOCmyb OYK6 clleed HANPaso:
Pacnionoxure nepeuncieHHble HUXKE TeIa B MOPSAIKE BO3PACTAHUA UX
MOMEHTa HWHepuud. Macchl U XapaKTepHble pa3Mepbl Tl CUYUTATH
OJIMHAKOBBIMHU.
103
A) lap
b) Tonkoe kombI10
B) Hununnp
OtBer: ABB
104 | Ilpouumaiime mexcm u 3anuwume paszeepHymvili  0O0CHOBAHHBLI

OIIK-1




omeem:
OOmpsicHUTE, KaK M3MEHHUTCS CHJIa TOKa 4epe3 MPOBOIHMK, €CIU HpU
HEM3MEHHOH pa3HOCTH MOTEHIMAJIOB HAa €ro KOHIAX M IOCTOSIHHOM
TOJILIMHE MPOBOJIHUKA YBEJINYUTH €T0 JUIMHY.

Oter: Ilpm yBenuyeHMM /AJIMHBI NPOBOAHHUKA BO3pacTaeT ero
CONPOTHBJICHHE, 2 C POCTOM CONPOTHBJIEHHS, B COOTBETCTBHH C
3ak0HOM OMa, yMeHbIIAETCSl CHJIA TOKA.

Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN Pa3IMYHOTO TUIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa W3
YyeThIpex NpPeA0KeHHBIX U 000CHOBAHHEM BBIOOpA CUHMTACTCS BEPHBIM, €CIU TMPABHUIHHO
yKazaHa nu@pa U IOpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0Oayiom, HEBEpPHBIH OTBET WU €r0
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX W Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIIBHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apT'yMEHTBI, UCIIOJIb3yeMbIE MPU BBIOOpE
orBeToB. [lonHoe coBmazeHue ¢ BEPHBIM OTBETOM OlLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBHMS CUMTAETCS BEPHBIM,
€CJIM YCTAaHOBJICHBI BCE COOTBETCTBHUS (TIO3MIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APyroro ctoibua). [lomHoe coBnageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3agaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOC/I€I0BATEJBLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl mocienoBaTenbHOCTh Iudp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OllIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asoB.

5) 3agaHue OTKPBHITOrO THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M ToNHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
olleHUBaeTcs B 3 Oajuia, eciu JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKy \ OTBET HEMPABUIBHEIHN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /it IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAII, pernaMeHTUpYyIOIIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHud O 06yqafom1/1xc;1 110 OCBOCHHIO JUCHHUITIINHBI

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepHaia.

OcHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sCHOE H3JI0KeHHe ydeOHoro Mmartepuasia. HasHaueHue COBpPEMEHHON JEKIHMH B




pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIUIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIHH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LnaaupyemMble pe3yJbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEIEINISECTCS LEJIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(PECCHOHATBLHO-ICIOBBIX  Ka4yecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOOTHI;

— [OJIy4YEeHUE 3HAHUKW O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 00padaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4EHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TMpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

CTpyKTypa OpeaocTaBiICHMS JSKIIMOHHOIO0 MaTepuaia;

— JIEKIIMU COTJIACHO pasnenam (Tabmn.3) u remam (1abmn.4).

11.2. MeTtonuueckne ykazaHusi ISl OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemonmHeHUs 1abOpaTOpPHBIX paboOT OOy4aIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAaHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKONM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUM C KBaJU(PUKAUUOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM JUCIMILTUHBI,

— 3aKpeIUICHHEe, Pa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JCKITUSX;

—  TIOJIydeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajaHue U TpeOGoBaHMs K IPOBEACHUIO 1a00PaTOPHBIX paboOT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
mucuuiuiiHe Pu3uka JODKEH BBINOJIHUTH ONPEAETICHHOE 4Yucio JadopaTopHbix pabor. Ha
KaX1yIo J1a0opaTopHylo paboTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATHMH: OJHO Ha BBIMOJIHEHHE
U3MEPEHull, 1 OHO Ha 3amuTy oTdera. OTUEeT MMIIETCS HE BO BpeMs 3aHATHUMH, a JoMa WU B
oubnmoreke.

B Hauane cemecTpa 10 Hadana 3aHATUN CTYAEHT JIOJIKEH ObITh MPOUHCTPYKTHPOBAH IO
TEXHUKE O€30MacHOCTH MpH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (PUKCUPYETCS B CIELUAIBHOM JKypHAJIE; TaM HY>KHO 00s13aTE€JIbHO PACIHCATHCS.




B nmaGopaTtopuio CTyIeHTHI IOJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HA4YCHHOM
pabote. Heobxomumo 3apaHee MpouMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BreimonHsaTe paboTy CTYIEHTY pa3peliaeTcsi, TUIIb MOCe JOIMYCKa, OMy4YEeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOIUTHCA, UTO CTYACHT TIOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb IIepe]] HUM II0CTaBJIEHa;
— KakuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIe1yeT NPOBOAUTH IKCIIEPUMEHT.

[TonydeHHsbIi 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHaie.

B mpomecce BbimonHeHUsT J1abopaTopHON pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHH. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO TPOTOKOJIAa HECKOJIbKUMHU CTYIAEHTaMU BMecTe He jomyckaetcs. [IpoTokos BeaeTcs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHUE U HOMED
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMIIns, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWing U WHUIHUAIBI MpernojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOOpa, paboumii auMamasoH, IeHa
JEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KAaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHJaIlloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTa BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpH nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
pu opOpMIICHUH OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKO 00SI3aTEILHO NAETCs Ha TIOIUCH MPETOJaBATEINIO.
be3 3T0il moAnMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCh CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperofaBaTes
03HAYaeT, YyTo paboTa AEWCTBUTEIBHO BBINOJIHSAJIACH U yKa3aHHbIE 3HAUECHHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUJI MPOTOKOJI.

[To pesynbratam, 3aMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3y4aeMoro SBJIEHUS M IO MOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoIaBaTeNlb BICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromiei 1adbopaTopHOil pabOoTHI.

CrpykTypa u dhopma oTueTa 0 Jab0paTOpHON paboTe

OT4eT HOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabdOTHI, OTTyHa €€ CledyeT
Hepenucarh.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

Onucanue yCTaHOBKHU JOJKHO OBITh KpaTKUM. CrelyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpHUBOAWUTH BHELIHETO BHJA IMPHOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPHUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B Ta0IUIE
TEXHUUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM 13 MMPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PabGounMu Ha3BIBAIOTCS TOJNBKO T€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
IPOM3BOJATCS BBIYMCIIEHUS HccelyeMbIX BeqnduH. CieBa B popMyse JODKHO CTOATh TO, UYTO




CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa opmyn ¥ mpomMeKyTOYHBIC BBIPAXKEHHUSI B TOM pasJielie MPUBOAUTh HE HYKHO.
@opmynbl Ui BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pPe3yabTAaTOB U3MEPEHUI B 3TOM pa3zelie TOXKE HE MPUBOJIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIE M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO NPEICTaBIATh B BHUIE HArMAOHBIX Tabmuin. B
MPUBOUMBIX 3HAUCHUSX HENIb3Sl OCTABIIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 06 3ToM
noiaer peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHM JOJIKHBI OBITh
MPUBEJICHBI B 3TOM pa3jieJie.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit hopmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMyine. DTOT paszen HYXKeH IS TOTO, YTOObI MPernoaaBaTerio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera MAOMKHBI OBITH MPENCTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4YailHble MOTPEIIHOCTH U
MPEJICTaBICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pa3fen oT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosimeM mnocoOuun
ABTOPBI TIOCTAPAIIMCH OCTABUTH JIUIIH CAMO€ BAXKHOE IO TOW TeMe M H3JIOKHTHh MaTepuan Io
BO3MO>XHOCTH TPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mMO0OM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
IPOHYMEpPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX €AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camux ocsX JOKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CeTKU. V3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBAThH
Ha ocax He cieayer. Ha rpaguk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTaIbHbIE TOUKH, U
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJHOW WM HECKONBKHX TOYEK OTKJIAJBIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHEee 00 ATOM MOMaeT
peub HUXKeE).

8. OkoHYaTeNbHbIE PE3YNIbTAThL, UX 00CYX/IEHUE, BBIBOBI.

B sToM pa3gene ordeTa HY)XKHO TOJBECTH HTOT MPOJENaHHON paboTel. Cremyer
HaIucaTh, KaKUe MOJTy4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJAaMH, TO 00s3aTeNbHO HYXKHO CPaBHHUTH
9TH pe3yJbTaThl M WX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeTo] Jyulle, TOYHee,
ynobHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIWYUHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHHEe 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAaHHOE
3aKTI0YeHe 00 UX COBMAJICHUN WJIH HECOBMAICHUU.

B cmywae, xorma MexIy CpaBHMBaeMbIMU BEJIMYMHAMH HMEIOTCS HEJONyCTUMBIE
pPacXoKJIEHHUs, 9TO HYKHO 00s3aTeTbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHUE O
BO3MOJXKHBIX MPUYMHAX 3TOTO HECOBIAICHHUS.



Ecnu B paboTe CTaBUIOCH LIEIBIO MIPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTOpHOU paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOpE
HopMatuBHOM nokymeHTanmu 'Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpebGoBaHusi TpuUBEJEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOM nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeToauveckie yKazaHWs 10 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

Mexanuka. Konebanust u BonmHbl. MonekymnspHas ¢usuka. Jlaboparopusiii npaktukym // W.H.
KoBanenko, H.I1. JlaBpoBckas, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Tpununxo, FO.H. apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.

OnexTpuuecTBo U MaruetusM. Jlaboparopusriii npaktukym // A.B. Konesusrios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukonra, B.K. [Ipununko, I'.B. Tepemenko. CITOI'YAII, 2021. 103 c.
BonnoBast ontuka. JlaGopatopueiii mnpaktukym //E.H. Kotmukos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponmun. CII6I'YAIL, 2013. 68 c.

Bomnnosas onruka. Yueono-metoguueckoe mocodue // E.H. Kornmukos, FO.A. HoBuxosa, I'.B.
Tepemenxo. CIT6I'YAIL, 2019. 118 c.

KBanrtoBas ¢usuka. Jlabopatopusiii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotnmukos, WN.II. Kpexrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIoI'YAIL 2021. 90 c.

11.3. MeTonuueckne yka3zaHus JJIsi 0OYJaroNIuXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJalONUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IpENojaBaTrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHSI.

Jns oOyyaromuxcst mo 3aoyHOi (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThI, y oOywaromierocs Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HAaMpaBISIONIMMU  CaMOCTOSITENIBHYIO — padoTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMS).

11.4. MeTonuueckne YyKa3zaHWsl Ui OOYYaIOIIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXCcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOIa OCBOCHMS
JUCLUTUTHHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XaroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOyd4aromMics JOJKEH BBINOJIHUTH BCE KOHTPOJIBHBIE MEPONPHUATHS,
NPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLIEHKH, HaOpaHHbIE CTYIEHTAMHU IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMHU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1a0opaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00ydJaromuXcsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U oO0ydarouierocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJICHT MNOJY4YHMJI OLEHKY B 0Oajulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTAHOBJICHHON IpenojaBaTeeM o0 JaHHOMY MEPOIIPHSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaroluMcs
3aHATUM 0€3 yBaKUTENbHOW IPUYMHBI, OTKa3a, OOy4aroIlerocss OT OTBETOB HA 3aHATHUSAX,
HEYJOBJIETBOPUTEILHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATHSAX, HEYIOBIETBOPUTEIBHOTO
BBINOJIHEHHUS] KOHTPOJIbHBIX, J1a00OPATOPHBIX U MPAKTUYECKUX pabOT MOKET OCYIIECTBIATHCS HA
UH/IMBUYAJIbHBIX KOHCYJIBTAIUAX.

Pe3ynpTaThl TeKylero KOHTPOJIS YCHEBAEMOCTH OOYyYaroIUXCs CIIy’KaT OCHOBOM AJIs
POMEXYTOUHOW aTTECTAIlMM: MOJYYeHUs 3a4deTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 Y4eOHON JUCITUTUTMHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy HIM DK3aMEHY
CTYAEHTY HEOOXOMMO c/laTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIOJHUTH
TECTUPOBAaHUE B cUCTeMe aucTaHioHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLIEHKH «yJIOBJIETBOPUTENILHO». B ciydae HEBBINOJIHEHUS BBIIEU3IOKEHHOTO CTYIEHT, NpH
YCIICIIHOM NPOXOXJACHUH TMPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAHOHHYIO
OLIEHKY BBIIIE «yIOBJIETBOPUTEIBHO.

11.5. MeTtonuueckne ykazaHUs ISl OOYYaIOIMIUXCSA MO MPOXOXKACHUIO MPOMEKYTOUYHOMN
aTTeCTallHH.

[IpomexyrouHas  arTecTauus  OOydYalOIIMXCS ~ MpeAycCMaTpUBaeT  OLICHUBAaHHE
IPOMEXYTOUYHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
cebst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYaloIIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLUMUIUIMHBI WM €€ YaCTH, HaBBIKOB CaMOCTOATENIBbHOIN paboThI, CIIOCOOHOCTH
OPUMEHSTh MX JUIsl PEHIeHHUs MNPAaKTUYECKUX 3a7ad. DK3aMeH, KaK MpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCS aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

— 1uddepeHIUpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOIYYEHHBIX
00yJaromuMcs Py U3YYEeHUH TUCIMIUINHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEIbCKUX padOT U MPOXOXKIEHUHU MPAKTUK C ATTECTAIIMOHHOM OI[EHKOM
COTIIUYHOY, «XOPOILOY, KyTOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHOY.

B Teuenue cemectpa cryaeHty HeoOxoauMo caath He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BBHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"ynoBiIETBOPUTENBHO". B ciiydae HEBBIITOTHEHUH BBIIICU3I0KEHHOTO, CTYACHT, IPU YCIEITHOM
NPOXOXKJICHUM TPOMEXYTOUHOH arrectaliud B (GopMe D5K3aMEeHa, HE MOXKET MOJIy4YHUTh
aTTECTAIMOHHYIO OLIEHKY BBIIIE "XOpomio".

DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpOca WM TecTHUpoBaHMs. OCHOBaHUEM
JUISL IOTMYCKa K MPOMEKYTOYHON aTTEeCTaIlMH SBJIETCS YCIEIIHOE MPOXO0KICHHE 00ydaromuMcs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust cpopMrUpoBaHHOCTH KOMIIETEHLIUNA 00y4aroerocs:



OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCSIT PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpHM MOATOTOBKE K IIPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JICKIHMA M IIEpeYeHb PEKOMEHIyeMou smreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda cecCHd OBbUTM CIOaHbl M 3allMIIEHBl Bce JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, 1o
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThI pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJTOTOBKH, KOHTPOJIMPOBAThH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTAllMH
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAIOIIMXCS 10 O0pa3oBaTelIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI
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